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Appendix  A 


LITHOLOGIC  LOGS,  CONSTRUCTION  SUMMARIES, 
COMPLETION  REPORTS  AND  SURVEY  DATA 


LIST  OF  FIGURES 


Figure  No 
AI 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 
AIO 
All 
AI2 
AI3 
A14 
AIS 
AI6 
AI7 
AIS 
AI9 
A20 


Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Log  of  Boring  RI- 1 S 

Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Well  Completion  Diagram  and  Log  of  Boring  for  Well 
Monitoring  Well  Surface  Completion  Details 
Unified  Soil  Classification  System  and  Symbols 


37429 

37430 

37433 

37434 

37435 

37436 

37437 

37438 

37439 

37440 

37442 

37443 

37444 

37441 

37431 

37445 

37446 


30000^.10  -  RIA 
07S10»S»S 


EQUIPMENT 


B-S7MobH> 


Top  of  Casing  at  1.8  ft. 
above  ground  level 

12  1/4-In. -Dia.  Borehole  0 
to  45  ft. 


4-ln.-Dia.  Schedule  40  PVC 
Blank  Casing  -*■  1.8  to.29  ft. 


Bentonite-Cement  Seal  0  to 
20  ft. 


Bentonite-Pellet  Seal  20  to 
25.5  ft. 


4-ln.-Dia.  Slotted  Screen 
(0.020  Inch)  29  to  44  ft. 


CSSI 10-20  Sandpack  25.5  to 
45  ft. 


Notes:  See  Detail  A  for  surface 
completion. 

AH  PID  readings  equal  to 
backgrouTKl. 

_ ^Munsell  color  chan  used. 


ELEVATION  5090.6  «t. 


DATE  11/9/69 


SM,  silly  sand,  5  YR  5/6  -  medium  brown,  non-plasuc, 
loose,  dry,  alluvium 


Occasional  coarse  grained  sand 


SM,  silty  sand,  20%  silt,  5%  clay,  very  fine  to  fine  grained, 
5  YR  4/4  -  medium  brown,  non-plastic,  loose,  moist, 
alluvium 

SC,  clayey  sand,  20%  clay,  5  YR  3/4  -  medium  brown, 
slightly  plastic,  very  soft,  moist,  alluvium' 


Silty  sand  lenses  of  0.5  feel  at  15  and  17.5  feet 


St.  sand,  fine  to  medium  grained,  trace  silt,  5  YR  6/4  • 
light  brown,  non-plastic,  loose,  moist,  alluvium 

5M,  silly  clayey  sand,  40%  silt,  20%  clay,  5  YR  5/2  •  pale 
brown,  slightly  plastic,  very  soft,  moist,  alluvium 

Color  changes  to  10  YR  6/2  -  pale  yellow  brown 
Organic  material  and  mottled  iron-staining 

Moisture  increases  to  wet 

Decreasing  sand  content 

^  Water  Level  at  31J  feet  - 11/09/89 

SW,  gravelly  sand,  very  coarse  sand,  trace  sill,  trace  clay,  5 
YR  6/4  •  light  brown,  nnn-plaslic,  loose,  saturated, 
alluvium 

Clav  lense  at  32.5  feet 


No  recovery  -  flowing  sand 


(Continuation  of  Well) 


(Continuation  of  Log) 


4-ln.-Dia.  Schedule  40  PVC 
Blank  Silt  Trap  44  to  4S  ft. 

Bottom  Well  Cap  at  4S  ft. 

Hole  Cleaned  Out  to  45  ft. 


40- 


45H 


50- 


SSH 


Increasing  gravel  content 
Increasing  clay  content 


10  YR  2/2  -  yellow  brown,  low  hardness, 
weak,  slightly  fissle,  bedrock 


Total  Depth  >  46.0  feet 


65H 


70-H 


Prepared  for: 

Program  Manager  for 
Rocky  Mountain  Arsenal 
Commerce  CHy,  Colorado 


75- 


80  J  I 


Figure  At 

WELL  COMPLETION  DIAGRAM  AND 
LOG  OF  BORING  FOR  WELL  37429 


TOP  OF  CASING 
ELEVATION  en 


GROUND  SURFACE 


Top  of  Casing  at  1.8  ft. 
above  ground  level 
12  l/4-In.-Dia.  Borehole  0 
to  31  ft. 

4-ln.-Dia.  Schedule  40  PVC 
Blank  Casing  + 1.8  to  14  ft. 
Bentonite-Cement  Seal  0  to 
4  ft. 


Bentonite-Pellet  Seal  4  to 
9  ft. 


CSSl  10-20  Sandpack  9  to  31 
ft. 


4-ln.-Dia.  Slotted 
Screcn(0.020  Inch)  14  to 
29  ft. 


4-In.-Dia.  Schedule  40  PVC 
Blank  Silt  Trap  29  to  30  ft. 

Bottom  Well  Cap  at  30  ft. 
Hole  Cleaned  Out  to  31  ft. 


Notes:  See  Detail  A  for 

surface,  completion. 

All  PID  readings  equal 
to  background. 

Munsell  color  chart  used. 


EQUIPMENT 


8-57  Mobile 


ELEVATION  5068.8  « 


DATE  11/13/89 


SC,  clayey  sand,  trace  silt,  10  YR  3/3  -  dark  brown, 
non-plastic,  loose,  moist,  alluvium 


Color  changes  to  10  YR  8/3  -  light  yellow  brown,  moisture 
decreases  to  dry 


SM,  silty  sand,  10  YR  6/6  -  dark  yellowish  orange, 
non-plastic,  loose,  moist,  alluvium  (trace  organic  material) 


Color  changes  to  10  YR  5/4  -  moderate  yellowish  brown, 
moisture  increases  to  wet 

CiM,  silty  gravel,  trace  clay,  5  YR  5/6  -  light  brown, 
non-plastic,  loose,  wet,  alluvium(feldspar  rich  gravel) 
Water  Level  at  16  J  feet  - 11/13/89 
sandy  gravel,  with  gravels  sub-rounded,  some  cobbles, 
5  Ml  5/6  -  light  brown,  non-plastic,  loose,  saturated, 
alluvium  (abundant  muscovite) 


Increasing  clay  content 

GC,  clayey  gravel,  5  YR  5/6  -  light  brown,  non-plastic, 

medium  dense,  saturated,  alluvium 

SILTSTONE,  some  micaceous  very  fine  sand,  trace  clay, 

10  YR  6/6  •  dark  yellowish  orange,  moderately  hard,  weak, 
bedrock 

Total  Depth  «  31.0  feet 


PreparwJfor 

Figure  A2 

Program  Managor  for 

WEa  COMPLETION  DIAGRAM  AND 

Rocky  Mountain  Araanai 

Commarca  City,  Colorado 

LOG  OF  BORING  FOR  WELL  37430 

TOP  OF  CASING 


EQUIPMENT 


B-57  Mobile 


(Continuation  of  Weli) 


4-In.-Dia.  Schedule  40  PVC 
Blank  Silt  Trap  43  to  46  ft. 

Bottom  Well  Cap  at  46  ft. 


Hole  Cleaned  Out  to  48  ft. 


Preparad  for 
Program  Managtr  for 
Rocky  Mountain  Arsanal 
Coironafca  City,  Colorado 


(Continuation  of  Log) 


G£.  sandy  gravel,  trace  silt,  10  YR  7/3  -  pale  brown,  loose, 
saturated,  alluvium(some  arkose  gravel) 


SHAI.E.  2.5  YR  1/5  -  gray,  hard,  moderately  strong, 
massive,  bedrock 


Figure  A3 

y^Uv^MPLETION  DIAGRAM  AND 
LOG  OF  BORING  FOR  WELL  37433 


TOP  OF  CASING 


EQUIPMENT 


B-S7Moblte 


ELEVATION_5gj5jg_ft. 

GROUND  SURFACE 


Top  of  Casing  at  ground 
level 

12  l/4-In.-Oia.  Borehole  0 
to  52  ft. 


4-In.-Dia.  Schedule  40  PVC 
Blank  Casing  0  to  33  ft. 


Bentonite-Cement  Seal  3  to 
22.7  ft. 


Bentonite-Pellet  Seal  22.7  to 
28  ft. 


CSSI 10-20  Sandpack  28  to 
52  ft. 


4-In.-Dia.  Slotted  Screen 
(0.020  Inch)  33  to  48  ft. 


ELEVATION  5090.31  «• 


date  11/14/99 


ML,  sandy  silt,  very  hue  grained,  trace  clay,  10  YR  5/8  • 
yellowish  brown,  slightly  plastic,  soft,  moist,  alluvium 

-SM,  silty  sand,  10  YR  5/8  •  yellowish  brown,  non-plastic, 
loose,  moist,  alluvium 


jSE,  sand,  fme  to  medium  grained,  10  YR  5/8  •  yellowish 
brown,  non-plastic,  loose,  moist,  alluvium 


SW,  sand,  fine  to  coarse  grained,  trace  silt,  10  YR  5/8  - 
yellowish  brown,  non-plastic,  loose,  moist,  aUuvium 
.SC,  clayey  sand,  10.  YR  7/8  -  yellow,  npn-plastic, 
moderately  dense,  moist,  alluvium 
SM,  silty  sand,  10  YR  5/8  •  yellowish  brown,  non-plastic, 
loose,  moist,  alluvium 

Increasing  clay  content 


S£,  sand,  fine  grained,  10  YU  8/8  -  yellow,  non-plastic, 
loose,  moist,  alluvium 


Color  changes  to  10  YR  8/4  -  very  pale  brown 


Increasing  clay  content 

■SM,  silty  sand,  trace  clay,  5  YR  4/4  -  reddish  brown, 
non-plastic,  moderately  dense,  moist,  alluvium  (little 
muscovite) 

SW,  gravelly  sand,  coarse  grained,  10  YU  6/8  -  brownish 
yellow,  loose,  wet,  aUuvium 
2  Water  Level  at  34.7  feet  - 11/14/89 

ilE,  sandy  gravel,  2.5  YR  5/8  -  red,  non-plastic,  loose, 
saturated,  alluvium  (arkose  rich  gravels) 


NcMes:  See  OetaV  B  for 

surface  completion. 

All  PID  readings  equal  to 
background 

_  Munsell  color  chart  used. 


(D 


Hole  Cleaned  Out  to  52  ft. 


n^AVSTONE,  with  some  gravels,  hard,  moderately 
strong,  bedrock 


Total  Depth  -  52.0  feet 


Prepared  for 
Program  Manager  for 
Rocky  Mountain  Arsenal 
Commerce  City,  Cokxado 


65  H 


70H 


75H 


Figure  A4 

WELL  COMPLEnON  DIAGRAM  AND 
LOG  OF  BORING  FOR  WELL  37434 


TOP  OF  CASING 


EQUIPMENT 


B-57  Mobile 


ELEVATION  5091.10  ft 
GROUND  SURFACE  ^ 


Top  of  Casing  at  0.2  ft. 
above  ground  level 

12  l/4-ln.-Dia.  Borehole  0 
to  44  ft. 


4-In.-Dia.  Schedule  40  PVC 
Blank  Casing  +0.2  ta31  ft. 


Bentonite-Cement  Seal  0  to 
21  ft. 


Bentonite-Pellet  Seal  21  to 
26  ft. 


CSSI 10-20  Sandpack  26  to 
44  ft. 


4-In.-Dia.  Slotted  Screen 
(0.020  Inch)  31  to  42  ft. 


15- 


25- 


40-“ 


ELEVATION  5091.2  «  DATE  11/17/89 

ML,  sandy  silt,  very  fine  grained,  trace  clay,  5  YR  3/2  - 
dark  reddish  brown,  slightly  plastic,  soft,  moist,  alluvium 


SM,  silty  sand,  fine  grained,  10  YR  7/8  -  yellow, 
non-plastic,  loose,  moist,  alluvium 


Decreasing  silt  content 
Sand  size  changes  to  medium 

SP,  sand,  medium  grained,  10  YR  7/8  -  yellow,  non-plastic, 
loose,  moist,  alluvium 

ML,  clayey  silt,  10  YR  4/6  -  dark  yellowish  brown, 
non-plastic,  loose,  moist,  alluvium 
S£,  clayey  sand,  medium  grained,  10  YR  5/8  -  yellowish 
brown,  slightly  plastic,  medium  stiff,  moist,  alluvium 
Sand  size  changes  to  coarse  grained 


Color  changes  to  10  YR  7/6  -  yellow 


SE,  sand,  fine  grained,  10  YR  7/8  -  yellow,  non-plastic, 
loose,  moist,  alluvium 

Sand  size  changes  to  very  fine 

Moisture  inaeases  to  wet 
^  Water  Uvel  at  32.0  feet  - 11/17/89 


GC,  clayey  gravel,  little  sand,  10  YR  8/4  -  very  pale  brown, 
non-plastic,  loose,  saturated,  alluvium 


Notes:  See  OetaN  B  for 

surface  completion. 

All  PID  readings  equal  to 
background 

_ Munsell  color  chart  used. 


(Continuation  of  Weil) 


(Continuation  of  Log) 


4-In.-Dia.  Schedule  40  PVC 
Blank  Silt  Trap  42  to  43  ft. 

Bottom  Well  Cap  at  43  ft. 


CM.  silty  gravel,  some  sand,  coarse  grain  iron-staining,  2.5 
YR  4/8  -  red,  non-plastic,  loose,  saturated,  alluvium 


<;ANmSTnNfE-  2.5  Y  5/6  -  light  olive  brown,  massive, 
moderately  hard,  moderately  strong,  bedrock(trace  clay, 
muscovite  rich) 


Prepared  for: 

Program  Manager  for 
Rocky  Mountain  Araenal 

Commerce  City,  Colorado 


Rgure  AS 

WELL  COMPLETION  DIAGRAM  AND 
LOG  OF  BORING  FOR  WELL  37435 


TOP  OF  CASING 


EQUIPMENT 


ELEVATION  5tig,04  ft 

GROUND  SURFACE 


Top  of  Casing  at  ground 
level 

12  l/4-In.-Dia.  Borehole  0 
to  58  ft. 


B-57  Mobile 


ELEVATION  S1 16.89  «. 


date  11/27/89 


sandy  silt,  very  fine  grained,  trace  clay,  10  YR  4/4  - 
dark  yellowish  brown,  non-plastic,  medium  dense,  dry, 
alluvium 

5C,  clayey  sand,  10  YR  7/6  -  yellow,  non-plastic,  loose,  dry, 
alluvium 

ML,  clayey  silt,  trace  sand,  10  YR  8/6  -  yellow,  slightly 
plastic,  medium  stiff,  moist,  alluvium 


4-In.-Dia.  Schedule  40  PVC 
Blank  Casing  0  to  28  ft. 


Bentonite-Cement  Seal  0  to 
20  ft. 


Bentonite-Pellet  Seal  20  to 
25  ft. 


jSM,  silly  sand,  10  YR  8/8  -  yellow,  non-plastic,  loose, 
moist,  alluvium 


Increasing  clay  content 

SC,  clayey  sand,  some  silt,  10  YR  5/4  -  yellowish  brown, 
slightly  plastic,  medium  stiff,  moist,  alluvium 
AIL,  clayey  silt,  some  very  fine  grained  sand,  10  YR  5/4  - 
yellowish  brown,  slightly  plastic,  medium  stiff,  moist, 
alluvium 


CSSI 10-20  Sandpack  25  to 
58  ft. 


Color  changes  to  10  YR  7/2  -  light  gray  with  heavy  oxide 
staining 

Moisture  increases  to  wet 
S  Water  Level  at  28.0  feet  - 11/27/89 

IjM,  silty  gravels,  sub-rounded  gravels  and  sand,  10  YR 
6/3  -  pale  brown,  non-plastic,  loose,  saturated, 
alluviumfarkose  pebbles) 


4-ln.-Dia.  Slotted  Screen 
(0.020  Inch)  28  to  55  ft. 


ij£,  sandy  gravels,  little  cobbles,  trace  silt,  10  YR  8/6  - 
yellow,  non-plastic,  loose,  saturated,  alluvium 


Notes;  See  OetaH  B  for 

surface  completion. 

All  PIO  readings  equal  to 
background 

•  • - II  ..roW 


(Continuation  of  Weil) 


4-Iii.._»ia.  Schedule  40  PVC 
Blank  SUt  Trap  55  to  56  ft. 

Bottom  Well  Cap  at  56  ft. 
Hole  Cleaned  Out  to  58  ft. 


(Continuation  of  Log) 


Increasing  silt  content 


lo*'  hardness,  massive,  weathered  weak. 

bedrock 


Total  Depth  «  58.0  feet 


Prepared  for. 

Program  Manager  lor 
Rocky  Mountain  Arsanat 
Commerce  City,  Ctdoiado 


Figure  A6 

DIAGRAM  AND 
LOG  OF  BORING  FOR  WELL  37436 


TOP  OF  CASING 


EQUIPMENT 


B-57  MobH0 


ELEVATION  5^19.56  ft 


GROUND  SURFACE _ 

Top  of  Casing  at  ground 
level 

12  l/4-In.-Dia.  Borehole  0 
to  55  ft. 


4-In.-Dia.  Schedule  40  PVC 
Blank  Casing  0  to  32  ft. 


5  a 

^  I 

o  « 


El£VATION  5120.12  ♦» 


DATE  11/20/89 


Ml.,  sandy  silt,  very  fine  grained,  trace  clay,  10  YR  4/4  • 
dark  yellowish  brown,  non-plastic,  medium  dense,  dry, 
alluvium 


Color  changes  to  10  YR  8/6  -  yellow 
Moisture  inaeases  to  moist 


10 


15 


I. 


Plasticity  changes  to  slightly  plastic 


5M,  silty  sand,  trace  clay,  10  YR  5/8  -yellow,  non-plastic, 
loose,  moist,  alluvium 
Clayey  sand  lense  at  13.0  feet 


ML,  clayey  silt,  some  fine  sand,  10  YR  5/4  •  yellowish 
brown,  slightly  plastic,  medium  stiff,  moist,  alluvium 


Bentonite-Cement  Seal  1  to 
23  ft. 


Bentonite-Pellet  Seal  23  to 
28  ft. 


CSSl  10-20  Sandpack  28  to 
54  ft. 


4-ln.-Dia.  Slotted  Screen 
(0.020  Inch)  32  to  52  fl. 


Notes:  See  Detail  B  for 

surface  completion. 

.*  II PID  readings  equal  to 
background 

_ Munsell  color  chart  used. 


20- 


25- 


Inlermittant  sand  lenses 


Color  changes  to  10  YR  4/6  -  dark  yellowish  brown 


30H 


35- 


40-* 


CL,  silty  clay,  10  YR  7/3  -  very  pale  brown  with  occasional 
oxide  staining,  slightly  plastic,  stiff,  moist,  alluvium 
Color  changes  to  10  YR  7/2  -  light  gray  with  heavy  oxide 
staining 

Moisture  increases  to  wet 


Water  Level  at  33.0  feel  - 11/28/89 
CM-  silty  gravels,  arkose  rich  -  sub-rounded  gravels,  10  YR 
6/3  -  pale  brown,  non-plastic,  loose,  saturated,  alluvium 


TOP  OF  CASING 


ELEVATION  S1 16.30  ft. 


GROUND  SURFACE 

Top  of  Casing  at  1.8  ft.  - 

- 

above  ground  level  ' 

12  l/4-ln.-Dia.  Borehole  0  ; 

to  39  ft.  : 

^ 

- 

4-ln.-Dia.  Schedule  40  PVC  > 

- 

Blank  Casing  + 1.8  to  25  ft.  - 

*  I 

-  " 

r 

" 

Bentonite-Cement  Seal  0  to  ;; 

■ 

14.7  ft.  ; 

*  - 

r 

*  " 

4> 

Bentonite-Pellet  Seal  14.7  to  ^ 

20.3  ft. 

CSSI 10-20  Sandpack  203  to 

39  ft. 

4-In.-Dia.  Slotted  Screen 

'  — 

(0.020  Inch)  25  to  37  ft. 

'■  =■• 

4-In.-Dia.  Schedule  40  PVC  : 

■  =  ; 

Blank  Silt  Trap  37  to 

■ 

383  ft. 

•  —  ” 

Bottom  Well  Cap  at  383  ft. 

;=;■ 

Hole  Cleaned  Out  to  39  ft. 

■E;- 

Notes:  See  DetaU  A  for 

.=;■ 

surface  completion. 

All  PID  readings  equal 
to  background. 

Munsell  color  chart  used.  ^ 

Prepared  for 
Program  Manager  for 
Rocky  Mountain  Arsenal 

Commerce  City,  Colorado 


EQUIPMENT 


B-57  Mobile 


ELEVATION  5115.0  ft. 


DATE 


1/2/90 


ML,  sandy  silt,  very  fine  grained,  10  YR  6/4  -  light 
yellowish  brown,  non-plastic,  loose,  dry,  alluvium 


SC,  clayey  sand,  some  silt,  10  YR  6/6  -  brownish  yellow, 
slightly  plastic,  soft,  moist,  alluvium  (biotite  fragments) 


10H 


15H 


Increasing  sand  content 


25- 


soHrLT 


35H 


SM,  silty  sand,  trace  clay,  10  YR  7/4  -  very  pale  brown, 
non-plastic,  loose,  dry,  alluvium 


Decreasing  clay  content 
Sand  size  increases  to  medium 


.SC,  clayey  sand,  10  YR  6/4  -  light  yellowish  brown,  slightly 
plastic,  moist,  medium  stiff,  alluvium 


Increasing  clay  content 
Occasional  sand  lenses  <  6' 
Moisture  increases  to  wet 


Water  Level  at  27.0  feet  -  01/02/90 
CiM,  silty  gravel,  10  YR  4/6  -  dark  yellowish  brown, 
non-plastic,  loose,  saturated,  alluvium 


OP,  sandy  gravel,  sub-rounded  gravels,  10  YR  4/6  -  dark 
yellowish  brown,  non-plastic,  loose,  saturated,  alluvium 
(feldspar  rich) 


SHAI.F.,  weathered,  10  YR  6/3  -  pale  brown,  soft,  massive, 
I  iron  stained,  bedrock 
I  Total  Depth  «  40.0  feet 


Figure  A8 

WEa  COMPLETION  DIAGRAM  AND 
LOG  OF  BORING  FOR  WELL  37438 


EQUIPMENT 


B-57Mobil> 


Top  of  Casiag  at  2.0  ft. 
above  ground  level 

12  l/4-ln.-Dia.  Borehole  0 
to  48 


4-In.-Dia.  Schedule  40  PVC 
Blank  Casing  -<-2.6  to  26  ft. 


Bentonite-Cement  Seal  0  to 
16.4  ft. 


Bentonite-Pellet  Seal  16.4  to 
21  ft. 


CSSI 10-20  Sandpack  21  to 
48  ft. 


4-In.-Dia.  Slotted  Screen 
(0.020  Inch)  26  to  46  ft. 


ELEVATION  5107*4  «  DATE  1/4/M 


SlU,  sand,  medium  to  coarse  yarned,  trace  gravel 
organics,  15  YR  3/2  -  very  dark  brown,  non-plastic, 
medium  dense,  roadbase/fUl 

SE,  sand,  very  fine  grained,  little  silt  and  clay,  S  YR  3/4  - 
dark  reddish  brown,  slightly  plastic,  loose,  moist,  allavium 


Oxide  staining  along  root  canals 
Sand  size  increases  to  qiedium  grained 
Color  changes  to  10  YR  6/8  -  brownish  yellow 
Silty  clay  lenses 


£L,  silty  clay,  10  YR  4/6  •  dark  yellowish  brown,  sli^tly 
plastic,  stiff,  moist,  alluvium 

White  chemical  precipitates  observed _ 

SW,  sand,  very  line  to  medium  grained,  trace  coarse,  trace 
silt  and  clay,  10  YR  6/4  •  light  yellowish  brown, 
non-plastic,  loose,  moist,  alluviumfmotiling  •  rusty  brown, 

mica  grains) _ 

ML,  sandy  silt,  very  fine  grained,  little  clay,  10  YR  S/3  - 
brown,  slightly  plastic,  medium  stiB,  moist,  alluvium 


Color  changes  to  10  YR  6/2  -  light  brownish  gray  -  oxide 

staining _ 

^  Water  Level  at  27.5  feet  -  01/04/90 

fiP,  sandy  gravel,  medium  to  coarse  grained,  10  YR  S/2  - 
grayish  brown  with  oxide  staining,  loose,  saturated, 
alluvium 

SW,  sand,  fine  to  coarse  grained,  trace  gravel,  10  YR  4/6  - 
dark  yellowish  brown,  non-plastic,  loose,  saturated, 
alluvium 


Notes:  See  Detal  A  for  surface 
completion. 

An  PIO  readings  equal  to 
background. 

MufwpH  color  chert  t  wed 


(Continuation  of  WeH) 


(Continuation  of  Log) 


4-ln.-Dia.  Schedule  40  PVC 
Blank  Silt  Trap  46  to  47  ft. 

Bottom  Well  Cap  at  47  ft. 


Hole  Cleaned  Out  to  48  ft. 


ri^YSTONE^  YR  3/0  •  very  dark  gray,  intensely 
fractured,  low  hardness,  weak,  highly  weathered,  bedrock 


Prepared  for: 

Program  Manager  for 
Rocky  Mountain  Araanal 

Commerce  CNy,  Colorado 


Figure  A9 

WELL  COMPLETION  DIAGRAM  AND 
LOG  OF  BORING  FOR  WELL  37439 


TOP  OF  CASING 


ELEVATION 


_5Q2SLa5_« 


GROUND  SURFACE _ _ 

Top  of  Casing  at  ground 
level 

12  l/4-In.-Dia.  Borehole  0 
to  39.2  ft. 


4-In.-Dia.  Schedule  40  PVC 
Blank  Casing  0  to  18  ft. 
Bentonite-Cement  Seal  2.5 
to  8.5  ft. 


Bentonite- Pellet  Seal  8.5  to 
13.5  ft. 


CSSI 10-20  Sandpack  13.5  to 
39.2  ft. 


4-In.-Dia.  Slotted  Screen 
(0.020  Inch)  18  to  38  ft. 


4'In.-Dia.  Schedule  40  PVC 
Blank  Silt  Trap  38  to 
39.2  ft. 

Bottom  Well  Cap  at  392  ft. 
Hole  Cleaned  Out  to  39.2  ft. 

Notes:  See  Oetafl  B  for 
surface  completion. 

All  PID  readings  equal 
to  background. 

Munsell  color  chart  used. 


PrefMredtar 
Program  Manager  for 
Rocky  Mountain  Arsenal 

Commerce  City,  Colorado 


EQUIPMENT 


B-56  Mobile 


ELEVATION  5093.63  «. 


date  1/8/90 


MI.,  sandy  silt,  20%  fine  grained  sand,  10  YR  5/4  - 
yellowish  brown,  non-plastic,  medium  dense,  moist, 
alluvium 

Ml.,  clayey  silt,  5%  clay,  trace  sand,  10  YR  4/6  -  dark 
yellowish  brown,  slightly  plastic,  medium  stiff,  moist, 
alluvium 

Increasing  moisture  to  wet 


Increasing  sand  content  to  10% 


.SC,  clayey  sand,  fine  grained,  10  YR  5/4  -  yellowish  brown, 
slightly  plastic,  medium  stiff,  wet,  alluvium 

Caldte  inclusions,  quartz  pebbles,  1/2*  sand(coarse 
grained)  lense  at  13.7  feet 

SW,  sand,  1/4*  rounded  quartz,  feldspar  gravel,  10  YR  6/6 
•  brownish  yellow,  non-plastic,  loose,  moist,  alluvium 
Moisture  increases  to  wet  at  17S  feet 
Moisture  inaeases  to  saturated,  gravel  to  11/2-2  inch 
diameter 

Water  level  at  21 J  feet  -  01/08/90 
No  recovery  •  flowing  sand 


Increase  fine  grained  sand  30% 


Increasing  fine  grained  sand  40% 


S£,  sand,  no  gravel,  very  flne  to  fine  grained,  10  YR  5/4  ■ 
yellowish  brown,  non-plastic,  loose,  sahirated,  alluvium 


Iron  staining  on  weathered  surfaces 
rT.AYSTnNF,  dark  gray,  bedrock 

Total  Depth  «  39.0  feet 


Figure  A10 

WELL  COMPLETION  DIAGRAM  AND 
LOG  OF  BORING  FOR  WEU  37440 


TOP  OF  CASING 
ELEVATION  5074.85  ft. 


GROUND  SURFACE 


W  ■ 

r  -t 
a 
a  6 

«  « 

o  m 


EQUIPMENT 


B-61  Mobile 


ELEVATION  5073.6  « 


date  2/2/90 


Top  of  Casing  at  1.6  ft.  ’ 

above  ground  level  " 

12  l/4-In.-Dia.  Borehole  0 
to  34.7  ft.  ; 

V 

u 

ML,  clayey  silt,  trace  to  little  very  fine  to  fine  sand  with 
organics,  5  YR  3/4  -  dark  red  brown,  slightly  plastic,  soft, 
dry,  alluvium 

^  Sand  size  changes  to  medium 

4-In.-Dia.  Schedule  40  PVC 
Blank  Casing  + 1.6  to  16  ft. 

5- 

i  r 

5M,  silty  sand,  very  fine  to  fine  grained,  5  YR  5/8  - 
yellowish  red,  non-plastic,  loose,  dry,  alluvium 

Bentonite-Cement  Seal  1.2 
to  6  ft. 

Bentonite-Pellet  Seal  6  to 

11  ft. 
ft. 

• 

io-> 

•  P 

ML,  clayey  silt,  little  sand,  5  YR  6/1  -  light  gray  with  rusty 
mottling,  slightly  plastic,  medium  stiff,  moist,  alluvium 

CSSI 10-20  Sandpack  11  to 

34.7  ft. 

,5-1 

Becoming  stratified 

s 

. ; 

Color  changes  to  10  YR  3/6  -  dark  yellowish  brown, 
moisture  increases  to  wet 

1 

20-1 

\  -  Water  level  at  18.0  feet  -  02/02/90 

1 

SMf  gravelly  sand,  fine  to  coarse  grained,  10  YR  S/6  -  light 
olive  brown,  non-plastic,  loose,  saturated,  alluvium 

4-In.-Dia.  Slotted 

Screen(0.020  Inch)  16  to 

33  ft. 

1 

25- 

No  recovery  •  flowing  sand 

4-In.-Dia.  Schedule  40'PVC 
Blank  Silt  Trap  33  to  34  ft. 

1 

30-' 

Bottom  Well  Cap  at  34  ft. 

u 

35- 

40-* 

s 

jC 

GRAY  .SHALE,  with  .<uiniktrtne  .ult.stnne  stringp.rs,  hard, 
massive,  weak,  bedrock 

Hole  Cleaned  Out  to  34.7  ft. 

Notes:  See  Detail  A  for 

surface  completion. 

All  PID  readings  equal 
to  background. 

Munsell  color  chart  used. 

Total  Depth  »  34.7  feet 

— 

Program  Manager  for 
Rocky  Mountain  Araenai 

Commerce  City,  Colorado 


Figure  All 

WELL  COMPLERON  DIAGRAM  AND 
LOG  OF  BORING  FOR  WEU  37442 


TOP  OF  CASING 
ELEVATION  __gQg2jjg_  (t. 

GROUND  SURFACE 


Top  of  Casing  at  1.9  ft. 
above  ground  level 

12  l/4-In.-Dia.  Borehole  0 
to  34.4  ft. 

4-ln.-Dia.  Schedule  40  PVC 
Blank  Casing  + 1.9  to  12J  ft. 
Bentonite-Cement  Seal  1  to 
63  ft. 

Bentonite-Pellet  Seal  63  to 
10  ft. 


CSSI 10-20  Sandpack  10  to 
34.4  ft. 


4-In.-Dia.  Slotted  Screen 
(0.020  Inch)  123  to  323  ft. 


4-In.-Dia.  Schedule  40  PVC 
Blank  Silt  Trap  323  to 
33.6  ft. 

Bottom  Well  Cap  at  33.6  ft. 
Hole  Cleaned  Out  to  34.4  ft. 


Notes:  See  Oetal  A  for 

surfece  completion. 

All  PIO  readings  equal 
to  background. 

Mfunsell  color  chart  used. 


''  a 
r 

^  I 

o  m 


10- 


15- 


20H 


25H 


30H 


i 


35H 


40-J 


ECXJIPMENT 

ELEVATION 


B-61  Mobile 


5081 .5  ft 


OATE 


2/7/90 


ML,  sandy  silt,  5  YR  5/6  -  yellowish  red,  slightly  plastic, 
medium  stiff,  moist,  alluvium 


SW,  sand,  fine  to  coarse  grained,  little  silt,  trace  gravel,  5 
YR  5/8  -  yellowish  red,  non-plastic,  loose,  moist,  alluvium 

Increasing  gravel  content 
Decreasing  silt  content 

Color  changes  to  5  YR  6/4  -  light  reddish  brown 
Moisture  increases  to  wet 

Color  changes  to  23  YR  5/8  -  red 
S  Water  Uvel  at  153  feet  -  02/07/90 


No  recovery  -  flowing  sand 


CLAY.8TONF,  bluish  green  gray,  soft,  massive,  bedrock 
(chlorite  rich  grains) 


Total  Depth  «  34.4  feet 


Prapwadtar. 

Program  Managar  for 
Rocky  Mountain  Araanai 

Conwnarea  City,  Coiorado 


Rgure  A12 

WELL  COMPLETION  DIAGRAM  AND 
LOG  OF  BORING  FOR  WELL  37443 


TOP  OF  CASING 
ELEVATION  5086.41  ft. 

GROUND  SURFACE 


Top  of  Casing  at  1.6  ft. 
above  ground  level 

12  l/4-In.-Dia.  Borehole  0 
to  36.5  ft. 

4-In.-Dia.  Schedule  40  PVC 
Blank  Casing  -t- 1.6  to  14.6  ft. 
Bentonite-Cement  Seal  1  to 
5.2  ft. 

Bentonite-Pellet  Seal  5.2  to 
10  ft. 


CSSI 10-20  Sandpack  10  to 
36.5  ft. 


4-In.-Dia.  Slotted  Screen 
(0.020  Inch)  14.6  to  34.6  ft. 


4-In.-Dia.  Schedule  40  PVC 
Blank  Silt  Trap  34.6.  to 
35.7  ft. 

Bottom  Well  Cap  at  35.7  ft. 
Hole  Cleaned  Out  to  36.5  ft. 


Notes:  See  Detail  A  for 

surface  completion. 

All  PID  readings  equal 
to  background. 

Munsell  color  chart  used. 


z  -< 
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sH 


ion 


15- 


20- 


25H 


30- 


35H 


J 


EQUIPMENT 


B-61  Mobile 


elevation  5085.15  ft  DATE  2/5/90 


SM,  silty  sand,  very  fine  grained,  10  YR  6/4  -  light 
yellowish  brown,  non-plastic,  poorly  graded,  loose  to 
medium  dense,  dry,  alluvium 


S£,  sand,  very  fine  to  medium  grained,  trace  to  little  silt,  10 
YR  6/6  -  brownish  yellow,  non-plastic,  poorly  graded, 
loose,  dry,  alluvium 


SW,  sand,  medium  to  coarse  grained,  some  gravel,  trace 
very  fine  to  fine  sand,  75  YR  6/6  -  reddish  yellow, 
non-plastic,  loose,  dry,  alluvium 


*  Water  Level  at  17.0  feet  -  02/05/90 
Sand  size  increasing  to  medium  to  coarse 


No  recovery  -  flowing  sand 


\  some  sand  lenses) 


y,  massive,  soft,  bedrock  (silty. 


Total  Depth  >  36.5  feet 


Prepared  tan 
Program  Manager  for 
Rocky  Mountain  Araenal 

Commerce  City,  Colorado 


Figure  A13 

WELL  COMPLETION  DIAGRAM  AND 
LOG  OF  BORING  FOR  WELL  37444 


Notes:  All  PID  readings  equal 
to  background, 
color  chart  used. 


Prepared  for 
Program  Manager  for 
Rocky  Mountain  Arsenal 

Commaree  City,  Colorado 


bedrock 


EQUIPMENT 


B-57  Mobile 


ELEVATION  5134.95  «  DATE  11/22/89 

SC,  clayey  sand,  10  YR  7/4  -  very  pale  brown,  slightly 
plastic,  medium  stifT,  dry,  alluvium 

SM,  silty  sand,  10  YR  6/8  -  browmish  yellow,  non-plastic, 
loose,  moist,  alluvium 


SC,  clayey  sand,  10  YR  5/8  -  yellowish  brown,  slightly 
plastic,  medium  stiff,  moist,  alluvium 


SC,  clayey  sand,  trace  gravel,  10  YR  6/6  -  brownish  yellow, 
loose,  non-plastic,  moist,  alluvium 


fiC,  clayey  gravel,  sub-rounded  gravels,  some  sand,  10  YR 
7/8  •  yellow,  non-plastic,  medium  dense,  dry,  alluvium 


XI£,  sandy  gravel,  arkose  rich  -  sub-rounded  gravels,  trace 
sUt,  2.5  YR  5/4  -  reddish  brown,  non-plastic,  loose,  diy, 
alluvium 


Cobbles  present 


^Watcr  Level  at  30.0  feet  - 11/22/89 
7LAYSTONE,  5  YR  5/1  -  gray,  low  hardness,  weathered 


Total  Depth  »  36.0  feet 


Figure  A14 

LOG  OF  BORING  RI-15 


TOP  OF  CASING 
ELEVATION  si 


GROUND  SURFACE 


Top  of  Casing  at  ground 
level 

8-In.-Dia.  Borehole  0  to 
60  ft. 


4-In.-Dia.  Schedule  40  PVC 
Blank  Casing  0  to  30  ft. 


Bentonite-Cement  Seal  0  to 
20  ft. 


Bentonite-Pellet  Seal  20  to 
25  ft. 


CSSI  8-12  Sandpack  25  to 
60  ft. 


4-In.-Dia.  PVC  Slotted 
Screen  (0.020  Inch)  29.5  to 
59.5  ft. 


EQUIPMENT 


Standard  Rc 


ELEVATION  S127.56  DATE  10/1  »/M 


TOPSOIL 


C1-,  sandy  clay,  buff,  moist,  alluvium 


CL,  silty  clay,  buff  to  brown,  moist,  alluvium 


Moisture  increases  to  wet 


Water  level  reading  at  33.0  feet  - 11/1/89 


fiP.  cobbly  gravel,  medium  to  coarse  grained,  loose, 
saturated,  alluvium 


Notes;  See  Detal  B  for 

surface  completion. 

All  PID  readings  equal  to 
background 

_  Munsell  color  chart  used. 


(Continuation  of  Log) 


Total  Depth  =  60.0  feet 
Notes: 

This  well  was  sampled  for  the  Offpost  RI  Addendum 
field  program,  but  was  installed  by  another  contractor 
for  the  South  Adams  County  Water  and  Sanitation 
District.  Sources  of  lithologic  data:  Colorado  Division 
of  Water  Resources  and  Muliar  Engineering. 


Prepared  for: 

Program  Manager  for 
Rocky  Mountain  Arsenal 

Commerce  CRy,  Colorado 


Figure  A1 5 

WELL  COMPLETION  DIAGRAM  AND 
LOG  OF  BORING  FOR  WELL  37441 


TOP  OF  CASING 


© 


ELEVATION  5^24.26  W- 

GROUND  SURFACE 


Top  of  Ca&ing  above  ground 
level 


LS-In.-Dia.  Borehole  0  (o  v 

54  ft.  I 

I2-In.-Dia.  Blade  Steel  r] 

Conductor  Casing  0  to  54  ft. 

ll*7/8-ln.'Oia.  Borehole  54  j 

to  130  ft.  j 

8*In.-Dia.  Black  Steel  ^ 

Conductor  Casing  0  to  130  ft. 

7-7/8-In.-Dia.  Borehole  130  C- 

to  323  ft.  r- 


4*ln.>Dia.  Black  Steel  Blank 
Casing  0  to  210  ft. 


ELEVATION  5t2t.»  «  W 


SMTsdiy  sand,  brown,  loose,  mmst,  ailuviuoi 


Increasing  day  fraction 

Lenses  of  gravels  and  coarse  sands  in  a  silty  matrix  • 
brown,  alluvium 

Leases  of  gravels  and  sands  in  a  silty  matrix  •  iMtwn, 
alknium 

SE,  coarse  grained  sub-sounded  sand  and  gravel,  attuvium 
rLAVSTONg.  silty,  dark  yeUow-brown,  bedrock 
shai  .f  blue,  occasional  lignite  fragments  and  subangular 
sand 

Shale  and  sands  interbedded 

Dark  gray  shale  with  some  subangular  coarse  grained 
quartzitic  sand 
Decreasing  sand  fraction 

Cuttings  show  dark  gray  »h*le«  and  yellow-brown  days  and 
claystone  to  siltstone 

Shale  fraction  decreasing  •  medium  gray  day 
Clay  with  occasional  shale  lenses 


Clay,  blue-gray 


Bentonite-Cement  Seal  0  to 
160  ft. 


¥  Water  level  reading  at  134.0  feet  •  9/12/89 

very  sandy  shale,  dark  gray,  fissile 
Very  sandy  shale 


Bentonite-Pellet  Seal  160  to 
171  ft. 

CSSI  10-20  Sandpack  171  to 
323  ft. 

4-In.-Dia.  Black  Steel  Blank 
Casing  0  to  210  ft. 


SANDSTONF,  sand,  very  fme  grained,  light  brown,  water 
bearing 

■SHAi  F  dark-gray-black,  some  clay  lenses 
Dark-gray,  fissile,  abundant  fossil  material 

Some  sandy  lenses 


4-ln.-Dia.  Stainless  Steel 
Slotted  Screen  (0.020  Inch) 
210  to  230  ft. 


Abundant  plant  fossils  with  some  minor  sands 


bearing 

SHALE 


:,  fine  grained,  uncemented,  quartzitic,  water 


Notes:  See  Oetal  A  for  surface 
completion. 

All  PID  readings  equal  to 
background. 

MureeH  color  chert  used 


4. 

£  «« 


TOP  OF  CASING 
ELEVATION  i 


GROUND  SURFACE 


Top  of  Casing  above  ground 
level 


15-l/4-In.-Dia.  Borehole  0 
lo76fi. 

12>In.-Dia.  Black  Steel 
Conductor  Casing  Q  to  76  ft. 

ll-7/8-In.-Dia.  Borehole  76 
to  188  ft. 

8-In.-Dia.  Black  Steel 
Conductor  Casing  0  to  188  ft. 

7-7/8-In.-Dia.  Borehole  188 
to  442  ft. 


4<In.>Dia.  Welded  Black 
Steel  Blank  Casing  0  to. 
380  ft. 


Bentonite-Cement  Seal  0  to 
180.6  ft. 


Bentonite-Pellet  Seal  180.6 
to  200  ft. 


Becomes  soft 


EQUIPMENT  Air  and  Mud  Rc 


ELEVATION  N/A  «  DATE  8/24/>0 


£M,  silty  sand,  One  to  coarse  grained,  some  gravel, 
brown,  non-plastic,  loose,  moist,  alluvium 


Increase  in  silt  content 


,  blue-gfhy,  massive,  soft,  bedrock 


Thin  stringer  of  sandstone,  fine  grained,  yellow-brown,  well 
cemented 

riAYSTONE.  blue  to  gray,  occasionally  sandy,  fissOe, 
blocky,  closely  fractured,  well  indurated 


^  Water  level  reading  at  179.0  feet  -  8/28/90 


.SAND.STONE.  silty,  gray,  fine  to  medium  grained, 
moderately  cemented  wth  chert  interbeds,  water  bearing 
SILTSTQNE.  sandy,  gray,  trace  black  cherty  shale 


i,  black,  platy,  siliceous,  moderately 


Notes:  See  OetaH  A  for  surface 
completion. 

All  PID  readings  equal  to 
background. 

_  MunseH  color  chart  used. 


(Continuation  of  Wek) 
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(Continuation  of  Log) 

- 

— V40"^ 

fractured 

ri^V5aY3NE.  gray,  some  black  shate 

sandstone,  siltv.  fine  grained,  moderately  cemented, 
water  bearing 

270^ 

CI.AY.STONE.  black,  medium  hard,  lignitic 

CSSI 8-12  Sandpack  200  to 

SANDSTONE,  siltv.  fine  grained,  gray,  little  mica, 
moderately  cemented,  water  bearing 

442  ft. 

riA  YSTONE.  gray  to  black,  medium  hard,  lignitic  wazv 
luster 

360- 

■ 

Stainless  Steel  Adapter 
(5-In.  Welded  to  4-In. 
Threaded)  at  380  ft. 

n 

.SANDSTONE,  fine  to  medium  grainetL  no  fines, 
uncemented,  produces  much  water 

E 

390- 

a 

C1.AYSTONE,  brown  to  black  and  SILTSTONE.  sandv. 

gray 

4-In.-Dia.  Stainless  Steel 
Slotted  Screen  (0.020  Inch) 

380  to  420  ft. 

420- 

SANDSTONE,  fine  to  medium  grained,  no  fines, 
uncemented,  produces  much  water 

Cl  AYSTONE.  black  and  brown,  lignitic.  soft 

Hole  Cleaned  Out  to 

442.0  ft. 

450- 

Total  Depth  »  442.0  ft 

480-' 


Prepared  for: 

Program  Manager  for 
Rocky  Mountain  Araenal 


Commerce  City,  Colorado 


Figure  A1 7 

WELL  COMPLETiON  DIAGRAM  AND 
LOG  OF  BORING  FOR  WELL  37445 


TOP  OF  CASING 
ELEVATION  i 


GROUND  SURFACE 


Top  of  Casing  above  ground 
level 


15-In.-Dia.  Borehole  0  to 
38  ft. 

12-ln.-Dia.  Black  Steel 
Conductor  Casing  0  to  36  ft. 

ll-7/8-In.-Dia.  Borehole  38 
to  255  ft. 

8-In.-Dia.  Black  Steel 
Conductor  Casing  0  to  253  ft. 

7-7/8-In.-Dia.  Borehole  255 
to  440  ft. 


4-In.-Dia.  Black  Steel  Blank 
Casing  0  to  356  ft. 


Bentonite-Cement  Seal  0  to 
260  ft. 


90HEE= 


120H  B=; 


180H 


21  OH 


date  10/t/90 


SM,  silty  sand,  brown,  loose,  moist,  alluvium 

Becomes  coarser  with  depth,  grades  to 

.SE,  gravelly  sand,  very  coarse  grained,  loose,  saturated, 

alluvium 


,  very  coarse,  hard,  cemented,  bedrock 


some  clay 


,  mediunl  to  coarse  grained,  very  arkosic, 


m  ¥ 


Water  level  reading  at  188.0  feet  •  10/9/90 


I,  sandy 


Notes:  See  DetaH  A  for  surface 
completion. 

All  PID  readings  equal  to 
background. 

Munsell  color  chart  used. 


(Continuation  of  Wei) 


(Continuation  of  Log) 


Bentonite-Pellet  Seal  260  to 
270  ft. 


CSSI 10-20  Sandpack  270  to 
400  ft. 


4-In.-Dia.  Stainless  Steel 
Slotted  Screen  (0.020  Inch) 
356  to  396  ft. 


Backfill  400  to  440  ft. 


Total  Depth  «  440.O  feet 


Prepared  for. 

Program  Manager  for 
Rocky  Mountain  Arsenal 

Commerce  City,  Colorado 


Figure  AI8 

WELL  COMPLETION  DIAGRAM  AND 
LOG  OF  BORING  FOR  WELL  37446 


.25  DRAINAGE  PORT 


GROUND  SURFACE 


8HN.-0IAMETER  STEEL  WELL 
HOUSING  WITH  LOCKING  COVER 

WELL  CAP 
WELL  PAD 


CEMENT 'BENTONITE 
SANITARY  SEAL 

12HN.-DIAMETER  BORING 


4HN.-DIAMETER  SCHEDULE  40 
WELL  CASING 


DETAIL  A:  ABOVEGROUND  COMPLETION 


GROUND  SURFACE 


COVER 
WELL  PAD 

WATERPROOF  WELL  CAP  WITH 
LOCKING  COVER 


CEMENT-BENTONITE 
SANITARY  SEAL 

12HN.-0IAMETER  BORING 

4-IN.-0IAMETER  SCHEDULE  40 
WEU.  CASING 


DETAIL  B:  SUBSURFACE  COMPLETION 


Pr«par«d  for: 

Program  Managor  for 
Rocky  Mountain  Araanal 
Coiwwrca  City,  Colorado 


Figure  A19 

MONITORING  WELL  SURFACE 
COMPLETION  DETAILS 


agoooj?"  I'; 


MAJOR  DIVISIONS 


TYPICAL  NAMES 


(/S<tu 


«/?-> 
^  wku 

•-  w 

l^'rs 
5s 
Co 
c:<  =  i 

^zz 


GRAVELS 


Monf  tham  half 
COARSe  fraction 
IS  larger  Than 
No  4  SIEVE  SIZE 


'5;  9 

c^o 

^zz 

'si 

uj=S 

w»*S 

C: 

<5 

CS 

(J 


SANOS 


MORE  than  HALR 
COARSE  FRACTION 
IS  smaller  than 
NO  4  SIEVE  SIZE 


clean  gravels  ¥MTH 

UHlE  or  no  FINES 


GRAVELS  with  over 
1ZS  FINES 


clean  SanOS  with 
UTT|^  OR  NO  fines 


SANOS  WITH  OVER 

12S  fines 


SILTS  AND  CLAYS 

UOUIO  UMIT  50%  OR  LESS 


HIGHLY  ORGANIC  SOILS 


WELL  GRADED  GRAVELS  WITH  OR 
WITHOUT  SAND,  little  OR  NO  FINES 


ROORLY  grated  gravels  WITH  OK 
WITHOUT  SAND,  little  OR  NO  FINES 


SILTV  gravels. silty  CRAVElS 
WITH  SAND 


CLAYEY  GRAVELS.  CLAYEY 
GRAVELS  WITH  sand 


WELL  GRADED  SANDS  WITH  OR  WITHOUT 
GRAVEL,  little  or  NO  FINES 


ROORLY  graded  SAN  .S  WITH  OR 
WITHOUT  GRAVEL.  LITTLE  OP  NO  FINES 


SILTY  SANOS  WITH  OR 

without  gravel 


CLAYEY  SANOS  WITH  OR 

without  gravel 


INORGANIC  SILTS  ANC  VSRV  FiNs 
SANOS.  ROCK  FLOUR,  SILTS  WITH 
SANOS  AND  gravels 


INORGANIC  CLAYSOF  lOW  TC 
MEDIUM  Plasticity  .  clays  with 
SANDS  AND  gravels,  lean  C-AVS 


organic-silts  or  C-AYS 

OF  low  PLASTICITv 


inorganic  silts.  MICACEOUS  OR 
OIATOMACIOUS.  FINE  SANDY  OR 
SILTV  SOILS.  £:.AS“:C  SILTS 


inorganic  CLAYS  0 
PLASTICITI'.  FAT  C»- 


ORGanIC  silts  of  C-AYS 

OF  MSSrjV  ”0  HIS  -  '‘LASTlC.'V 


PEAT  AND  OTHER  -:C-H.Y 
ORGANIC  SOILS 


Pr«p«r«d  fon 
Program  Managar  for 
Rooky  Mountain  Araanal 
CofniMrM  aty,  Colorado 


Figure  A20 

UNIFIED  SOIL  CLASSIFICATION  SYSTEM 
AND  SYMBOLS 
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groundwater  analytical  data 


LIST  OF  TABLES 


Table  No. 

B1  Groundwater  Investigative  Analytical  Data 

B2  Groundwater  GC/MS  Analytical  Data 

B3  Groundwater  QA/QC  Analytical  Data 

B4  Groundwater  Duplicate  Analytical  Data 

BS  Investigative  Analytical  Data  for  Domestic  Well  Samples 
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Table  B1  Groundwater  Investigative  Analytical  Data 


% 

« 

a 


s 


IM 


<M 

V 


go  Q  O  O 

«  ^ 

s  e  •  •  a 

^  <M  <0 

V  V  V  V  V 


;oSSSS  S 

Ki*«ee 

«»4V#O40«0  4MOklV 

VVVVV  VVV 


s 


2 

'N, 

!C 


s  s 


eg  Q  o  o 

n  ^  ^ 

•  0  e  a  e 

V-  <M  lO  «0 

VVVVV 


^eeee  •*»* 

%kVVVV  VVV 


(M  fM 
V  V 


s 


Ai 

o 

S  Si 

lO  f>J 
CM 


O  • 
•  CO 
Ok  CM 


I 

CM 

Nia 

s 


8 
S 

fO  CM 


t 

s: 

I 


gg  g  o  o 

0  ^  ^ 

e  «  e  a  e 

g 


^  CM  Kl 
VVV 


g  o 

CM  lA 


«  S  3 

^  e  e  e  a 

«•  CM  CO  «0  «0 

VVVVV 


s 


o  o 

CM  Ok  CM 


Q  Q  Q  ^  ^ 
o  c5  O  S9  M 
w  w  w  ae  z 

II  l!r 

tttll 

fe  55  S  |4 

•S  -6  -g  i  ^ 

5  t  S  1 1 

•  ■  t  •m 

'O  lA  kO  O  O 
**•11 
CO  k#  ^  k# 

CM  CM  CM  CM  CM 


S 


CM  O 


s  3 

o 

kf 

o 

kf 

s 

3 

3 

o 

CM 

o 

lA 

3 

O 

3 

3 

e 

a 

■a_ 

CM  CO 

CD 

k# 

4» 

CM 

CO 

«0 

iO 

CM 

S 

CM 

CM 

Pk 

CM 

V  V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

s 

w 

I 

£ 

S 

o 


<11 


I 

t 

tm 

O 


4  €  <  «  2 

•  •  •  •  t 

CM  CM  CM  CM  fO 


=  €  €  § 
^  9  <i  c« 

2  3  S  S 

S  ^ 


I 


CM 

^  ^  ^ 


< 

s  ^ 

•  i  2 

o  *E  « 

::  5  S 

—  • 

X  >  ^ 

i;S 

9  •  S 

C  k 

V  •  • 

Hi 

7  S  8 

^  m  A 

ii't 

tm  ** 

p  g  s 

•  3  1 

I  ST 

5  f  V 

s 

o 


•8 

8  SL  • 

•I  * 

3  ^ 

8  »  • 

^  I 

.  3  •  fe 
■r  «  2  r 
5  S  fe 

?  2 

11;^ 


o 

§ 

fe  s 


-  »  r  r 

Isll 


I 


8  g  g  O 

JT  ^ 

^  ^  “  4# 

I 


3  S 

9  ^ 


1 

s 


^  ■  «C  S 

Hi*  ? 

I  I  I  I  3  1  ' 
l|  I  •  <  • 
ilisssJ 


o 


« 

a. 


s 


lO  AJ 


i2 


o 


u 


s 

> 


4) 

> 


U 

a 


a 


s 

iC 

>* 

s 


s  s 

K)  fM 


<M 

O  «0 

S  ^ 

Kl  <M 


s 


O 


I  ^  8 

MO  > 

I 


S  < 

o  g  o  » 


flO  •  ^ 

^  o  V- 


o  o  o 
•  ^  • 
^  •  o 

^  ^ 


3 

?  a 


40  •  %# 

«->  o  ^ 


s  o 
e 


o  S  e  »  e 

«  •  y)  • 

40  ^  •  O 

^  •-  lA  «i“ 


M 

5 

O  M 

''  5 

O 


•  s  s 

I  w  w 

£2  2! 

8  I  I 

<•  w 
£88 
"5  ^  ^  ^ 

u  2  !e  M 

r  «  5 

^  O  O  <9 

*  I  •  w 

3  z-  z* «  « 


< 

o 


m 

V 


o 

tA 


s  s 


K  M  «-»  ♦• 
V  V  V  V 


M 

M  S 
§  “ 

.  1:5  3 
1  §  s  s 


rir^^ 

ft 

u  u  u 

O  O  O  I  « 

lll|t 

J  &  &  f 

•V  w  V  w  9  O 

£  £  *  8  8 

w  (B  ea  a  -2 

8  (\i  N  N  S  S 

•2  •  •  %  I  • 

•  Al  M  Al  ^ 
M 


J  ^  ^  ^ 

f  ^  a  £ 

^  M 

8  18  8 

till 

o  6  o  is 

€  5  €  €  ^ 


S 


lA  O  S 


^  S  S  8  g 

lA  •  •  «  • 

V  •«  tf\  lA  lA 

V  V  V  V  V 


<  < 

®  *  s  » 

K8 

•"  lA 


s  S  8  8  8 

lA  •  •  •  • 

^  lA  lA  lA 

V  V  V  V  V 


€6^  •8SSg^ 

•«<*<  <S«eaa 


AJ 

ess 

K  K  d 


AJ 

O  O  lA 
A.  rw  •- 

1^  iw  d 

V  V  V 


M  Q  ^  Al 

X  So* 

S  a  cs 

^  8  8  a  o 

«  SL 


I  ^ 

■o  S 


I  ^ 

o  ^  ^ 

X  v» 

-  « 5 

£  2 


««  ««  • 

“  *  J 

W  O  k 


k  M 
O  >i 

8  * 


S  ^ 

g 


I 


O  C  41  *5  41 

.a  ^  S  •!  3 


&5 
I : 

k  «« 

8  • 

k  «# 

U  • 


o 

?L  ? 


■ 


I  " 
!  I 
&  “ 
8  i 


S 

U 


8  - 
■  8 


e  u  £  X  X  g  w 

I  •  **  8  -  8  8 

—  —  4rf  --  * 


3  £ 


X  O 
O  41  *^  £ 

&  s  s  • 


£  i  u 
«  2  o 


^1 

3  o 

•  8 

g  8. 

3  8 

44  ^ 

8  S 
§1 


k  O  w  — 


O  > 
•  1 
ii 


8 

O 


44  • 

O  X 


ii 

?  5 

8  i! 

§5 


S  2  o 


I  8 


5  ^ 
8 


■g  I  S  •  S 

*-  •  O  k  * 


4» 

m 

o  X 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


0^0 
tr%  o  ■ 
•  •  'O 

ll\  O  <M 


O  «  O  O 

•  •  <0  ^ 

O  lA 

V  V  V  AC  V 


=.  I  o  St 


•4MO«*^  lA  ^OlA 

^VVVV  V  VVV 


O  S  O  iA  O 

•  (A  O  « 

N.  •  . 

lA  in  O  AJ 


^  40  <<  S 

OQoso  oxo^to 

^•OlA  •  fA 

^4«  ^  <^40*^*  *  40  *  ^ 

KIIAIA  Al  fA  ^OlA 

VVV  V  (wSvVV  V  VVV 


iSH  ^ 
i  "s  1  I 

I  I  I5  5 
S  U  5  il 

^  Ji  a  £  £ 

o  a  o  o  o 


§  M 
w  Z 

•  •  O 

list 

If  ^  s 

I  I  -S.  -5. 

3  5  8  8 

>s  £  X 
X  X  a  a 
«•« 

^  ^  ^ 
III  I  , 
I  If  1 1 

■s  ■:  8  I  f 


0000 


I  £  3  I 
^  ^  I 


I  ^ 
8  1 


a  I  s  I 

**  V 

^  Jl  **  o 

S  ^  8  » 

U  4>«  • 

-  8  .  -8  V 

Isi  i‘ 

m  mJ 

«  4)  «« 

8  ^  m 

f  1  1 1  ^ 

O  ■  I  *  8 

*1*  «  4* 

•  8^  k 

S  8  IS  8  a 


X  ««  X 


2  ^ 


8.8 


182 


I  8  i  : 

X  !•  Jl 

5  ^  ^ 

II 

1.8.1 

Q  *4  ft 

X  «  •  fl 

•  o  k  a  X 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


O) 

(0 

a 


Kl  CM 


O  S  O  O 

e»  e 

CM  Ok 

V  y  V 


S  S  Q  S  5  S  !8  8  &  S 

^  ^  ^  ^  ri  ^ 

vvvvv  vvvvv 


K>  Ok 
O  00 

t/s 
K)  Oi 


8 


N. 

0^00 
a  kO  •  ^ 

CM  O  Kl  Ok  O 

VVVVV 


N> 

s 


ii  $ii 


fV 

o 

s 


8 


rv 

o 


^  h*  a 

r\J  Kl  Ok 

y  V  V 


8  8  !S  8  S 

•  •  •  e  • 

VVVVV 


8 

V 


8  8 
s  ^ 

Kl  IN 


8 


^  ^  ^  S  !S 

••  a  K*  a  a 

M  e  Kl  Ok  o 

vvvvv 


5  ^ 

o 


ma 


i  s  s  s 

«  £  X  X  9 

Hill 

III  1 1 

k  *W  *C  7  X 

S»-  ^  ^  ^  « 

•  •  «  «  a» 

^  ^  M  O 


Hill 

X  X  X  X  X 

8  S  I  8  I 

8  8  8  8  8 

I  1  I  I  I 

O  O  (5  o  o 

•  •  I  •  • 

^  IM  IM 


IS 

^  8 


8  SL 

ll 


**  Jt  ** 

g  -S  g 

UK  K  I 

.  ^  8  .-S' 

U  K  < 

£  8  I  1  I  * 

^  ^  •  K 

I  o  ■  I  •  8 

9 • ^Zlk 

UK  u  V  b  5 

u  «  •  •  •  & 

•§:=:« 

5  85  r  £  5 

5  SI sl| 

•  5  s  I  s  • 

JJIslI 

IS'  • 


8 

K 

Si 


m 


m  m  m 

O  u  o  X 


•  I 

■  I 

m  < 


Table  B1  GroundMater  Investigative  Analytical  Data 


o 


e  § 

^y>OK»0  ^  *00 

•  «  •  •  K>  M  O  <M 

VViOmCM 


^  i  8  S  8  5 

M  a  a  •  a  • 

O  ^  ^  IV 


<  <  <  <  < 


_  O  <  < 

^  o  in  s  X 

^  ^a  lA 

a  o 


tc  8  s  8 

a  a  ^  O  a  a  «0  IV  O 


V  V  IV  »-  V 


IV  «0  IV  ^ 
V  M  IV  m  Kl 


an 


'2*38  885 

^  a  a  a  a  a 

•-  O  ^  ^  ^  IV 


o  s  s 

^  ~  "5 


<11  iff 
s~.~.|  il 

a^  ^  ^  «  S  U 


V9 

^  i 

i  i 

i  s  E 

I  £  £ 

OOP 

e  e  ^ 

B  3  3 


w 

Ih 


u  % 

w  _ii  ** 

5  ^ 

U  «« 

.  ^  E  .  -8 

•  C  «  «s  o 

r  5  s  i  s 

&illl 

l15M 

8  «  &  *  & 
C  W  V  V  k 

u  o  •  o  o 

B  S  **  ** 

c  i  2  w  ^ 

•a*  O  b  «# 

"8  8  S  “  S 

««  O  X  •  f 

H «;  s 

•  S  8  I  8 

•  8  1  k  1 

r  • 


II  l! 

li  I 

i|  I! 
1 1  ?  8 . 
Isist 

«  2  S  2  2 


Table  B1  Groundwater  investigative  Analytical  Data 


8  *  5  S  8 

tl 

V  V  V  V 


iS  8  S 

•  •  •  o  ^  o 

fSJ  ^  O  CM 

V  V  V  ^  ^ 


O  2  O  O 
o  m  o 

0  see 

V  V  V  V 


^ooo«- 
h-  o  ^  o  m 


Oi  «-  ^  ^ 

V  V  V  V  V 


a 


S 

j»  ««  «# 

I 


o 

.M 

15 

8 

«# 

6  1 

til 
^  ^  « 

5  '' 

III 

>k  »  X 

X  •  • 

8  8 

8  8 

111 

M  O 

>b 

1 

M  ^ 
1** 

^  ^  ^ 
loo 

^  ^ 

•  •  P 

^  ^ 

i'll 

I I  B 

ea# 

III 


•  E  8 

•  'E  « 

r  •  s 


i5E 

l!  5 

8  •  & 

k  ««  4a 

U  •  « 

5  S{  5 

V  •  «« 


•  >  u 

•  ^  I 

III 


ii  I  • 

•I  * 

«  *  . 

««  I  •e» 

j*:s 

5  1*6 

8  ll  2 

r  I  ^  g 

i-;ii 

sir, 

7  2  I  *« 

b  **  i  { 
«  S  2  * 
5  «  S  g 

1  •  **  5 

«  s  S  • 

gilr 


^  2 

^11 

g 

2Sl 


o 


(cont'd: 

<NJ 

1 

IS  s 

a. 

fj 

t*%  INi 

fM 

O 

•  •••■  *9* 


vvvvv  vvvvv 


N  0»  N 
V  V  V 


gQQOe  QQOO  OOO 

29««#<Nr  o  *  e<4 

•  %  •»  •  ^  •  •  •  •  *9* 


VVVVV 


VVVVV 


«  O  o« 
>  ^ 

N.  «>J 
*«  rv 


p  g  Q  o  o 

9  ^ 

•  «  •  •  • 

^  AJ  Kl  «0  ^ 

VVVVV 


;o  3  3 

^  csi 


o  goo 

lA  m  •  t>i 

ti  in!  S  ni 


<  s 
*  ®  s 


■S  5  i< 

«  o  ■> 


S  3  3  3  3 


vvvvv 


i  I  ir: 
f § 
I  ^  1  if 

]S  ]S  o  ?  g 
T  u  *£  2  f 
^  ^  u  I 

•  •  I  •«• 

O  «A  o  o  o 

«  •  »  t  I 


;a  3  3  3  3 

^  •  •  •  • 

«•  (M  l««  O  O 

VVVVV 


11-- 

o  o  g  g  ^ 


§  »  g  ^  i 

:il|f 

9  w  w  a  ^ 

fill? 

£  S  1“  i  i’ 

e  ^  V  ••  •« 

■It  '6  it  m  i 


3  2  3 

IM  S  IM 
V  V  V 


A 

s  < 


««  4#  W 

lls 


^  fi  ^  O  d 

X  S  S  ^ 

•is  "i 


s  • 

u 

z  ^ 

%* 

•  E  2 

«!  2  « 

zSi 

i:  2 


£  i(  £ 

^  S  2 

lit 

fe  ^  M 

2  58 

•  3  ^ 
1 1 


3 

•I  * 

i!  »  • 

44  I 

2 

•  i*  t 

^  « 

;  £1  s 

|5|^ 

mm**** 

stii 

Z  1  m  *. 

s:|i 

8  •2  J  2 

■fi  **  *  a 


•  S  3  'V 'd  S  3 
i  •  **  V  *<  3  Z 

3  I  I  •  3  •  2 

S,  3  I  S  7  3  2 

e  —  •  a  t>  a  a 


Table  B1  Groundwater  InveatlGotiva  Analytical  Data 


Table  B1  GroundMter  Investigative  Analytical  Data 


1 


•D 


O. 


V  V  V  «  V  « 


it 


s  s 

(M 

rsi 


Kl  Al 


S 


Table  Bt  Groundwater  Inveetfgativc  Analytical  Data 


K  a 


®3‘?SSS  ®Sg 

^a^«a  ^  • 

MOI^O^O 
vvvvv  vvv 


SSQSS  868^8 

aeeea  aaaai 

VVVVV  vvvvv 


am  iiiii 


8®  25  ®  ff 

•  'O  * 

•  O  *0  * 


®  fi  ^  fe 

O  *0^0 


vvvvv 


8  8 

M  «W 

K  r>. 

®.  8  s  e 

o  2  o 

•  W  VJ 

S2222  iiSii 

1 

fw  e  Sn  »  e 

2  o  « 

vvvvv 


gli  S  § 

Iliill  III 


Sii!  588 

1IIII  lllli 

iiiiS  S888S 
88888 

jimi  Hill 


S  &  I 

x  <  > 

i:  * 

w 

8  •  & 

k  M  k 

U  •  • 

«•■  k 

I  SI 
I  SI 
lit 

k  •«  «« 

•  S  8 

•  8 1 

ir 


«  i-  s 

•I  * 

^  - 1 

8  *  - 

«#  I 

5  1*? 

^  m  ^ 

t 

^ 

•  ^ 

5  til 

"**  i  M  *• 

i 


I! 

•  8  -o  -D  S  • 

1  •  **  5  I  5  ' 

•  X 

8 II 2  S  2  S 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


& 

Ow 


s  s 

9^  tSi 
& 


S  3 

ro  oi 

s 


s  s 

?! 

fn  AJ 


I 


!l 


s 

I 


<  < 


IC  S  3  3 

^  v!  »  $  ^ 


S 


®  '»  « 
•  o 

Al  «0  lA 


^is  ass 


Al 

V 


O  ^  ^ 

V  V  V  V  V 


s  s  s  s  s 


•  lA 
AJ  A*  • 
AJ  ^  O 


s  s  s  s  s 


tc  ®. 

e  O  O  ^ 

^  lA  «  K 

A>  AJ  • 

V  V  Al  •-  Al 


O  _  lA 
V 


o  •  e  e 

Al  ^  e#  ^ 

^  Ok  ^  *4’ 


<  <  e 

S!  e  2  ^  S  N 

V  V  V  V  V  V 


ssiss  sssss  ^ci^ss  iss 


••  AJ  • 
^  O 

o  V  V 


«#  «i* 

•i  «• 


u  o 


5  5  «  S  S 

i  i 

I  I 


«ll 8  8, 

li-:-iil 


|11ll 

S6  666 


o  o  a  S 


18| 

>  > 


il 

•« 
i 


!:S 

9  • 

«« 

ii 

s  X 


o  >^  • 


•  «#  o  i 

5  8  »  . 

«id  •  >*> 

Q 

1  < 

8  .  ■«  ;  fe 

ii  1*  i 

1  • 
5  i 

o  •  w 

?:  ?  ?:-i  2 

'S  3 

s|sjl 

n 

»  “  »  r  r 

31 

8.  u  w  £  ^  J  w 


SIHj 

s:|l 


•  *1*  u 


li 

1  2 


l-l^lll  1? 

1185812381 

i 

f  1  i 

lU  1 

;8 

s  m|8  tn  :8 

:8i 8ils 2II 

So* 

•5  8-  •  • 

>  a  V  A  m  < 

li 

!ii  ! 

rihi 

[GCNS) 

Chlor 

S 

2 


o 


01 

a 


8 


V  V  rsi  Ki 


o 


i 


U 

z  « 

4* 

%* 

.Zi. 

i. 

5  &  §  1 
^  ^ 

iS  >•? 

i;*l 

iu  ««  ««  • 

S  .  »  “ 

b  u  ^ 

u  •  •  • 

s  }ti  t 

^  £  «  « 
««  •  f  • 

Ns; 

•  S  8  j 

S|T 

5  £  V 


i 

^l£ 

•n 

8  *  • 
4ii«  •  •«> 

«;  • 

•  ^ 

i-  I 

S  ;§ 

ii  r 


: 

8  ^ 

.0  3? 

li 

II 

<11 
i  :i 

44  m 
£  2  2 


.i! 

-  I  I 
Si*. 

•*  *  8 
S  Sj, 

44  44 

If*** 

ill  :l 


M 

8 

44 

s 


o 


p 

h* 

g 


s 


e 


O  O 

^  O 
l>i 

V  V 


S  S  3  S  3 

^  <M  m  «o  ^ 

V  V  V  V  V 


jo  8  3  S  3 

•  •  •  * 

^  «0  iO 

V  V  V  V  V 


8 

IM 

V 


V  V 


fM  O 
V  V  , 


u 

>» 


8 
I 


S  3  3  3  3 

OJ  1^  iO  ^ 

V  V  V  V  V 


3  3  8  S 

«•  Aj  m  <0  « 

V  V  V  V  V 


s  5  S 

fNJ  S  N 
V  V  V 


f>j  rsj 

V  V 


1 

II 

M  (V 

o 

• 

8  8  3 

o 

«# 

o 

8  3  8 

o 

«A 

8 

e 

8 

S  o 

8 

>* 

ry 

*=!  8 

•  •  4 

^  IM 

4 

m 

IM  M  «0 

« 

4 

IM 

i 

IM 

IM 

o 

S  V 

V  V  V 

V 

V 

V 

V  y  V 

y 

y 

y 

y 

y 

<0 


s 

99 


S  3 

I 


s  s 


S  8  3  3  3 
•  •  •  «  • 
^  M 

V  V  V  V  V 


2p  8  3  ^  S 

^  fM  iO  10 

V  V  V  y  V 


8  5  8 

(«  S  fO 


(M  IM 
V  V 


« 

3 


3 

8  •  fe  51 

II  8  I 

-I 

**  m  **  o  m 


*  -o 
8 


^  «#  I  a 

d  Ji  *  ^  S 


.zi  .-8:8 

II  n  I  *  6 

8  8  t  2 

.  5  I  t  I  -•  8 

I  o  *  I  ■  8  “ 
8  •  &  •  S  ?  r 

U  U  *Q  b 

U  O  •  •  fl 

1  s  r  ^ 


I 


C  B  il  w  JS  ■  M 

-  *  **  S  **  i  I 

■B  •  w  a  w  •>  I 


i 

8 

I 


8  2 


li 


2||l| ?:  8  h 


>  ac  V 


s 

4* 

i 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 

y 

g 

u 


& 

« 

a. 


s 


fM 

<M 

O 


3 


O  g  O  *  o 
CO  •  ^  o 


tn 


®  »  8 
Kl 

^  lA 

V  V 


Ai 

e  e  IS 

fw  o 

V  V  V 


^  s 

K>  AJ 

I 


s  o  o 

•  ^  a 

^  a  O 

^  lA  •• 


^  O  (A  O 
^  lA  •  • 

•  lA 
A-  lA  ••  •• 

V  V  V  V 


®.  S  8  S  8 

lA  •  •  •  • 

^  lA  tA  lA 

V  V  V  V  V 


S  8 

lA  Al 

0^0 
JM  a  a.* 

M  O 

^  O  ^ 

S 

lA 

V  V  V 

V 

V 

S  8  5  5 


«A 

V 


A*  O 
V  V 


11 

I 


I  •  * 

MO  >» 


o 

a 

« 

3  o  »  o 

^  a  O 

3  3 

a 

V 

lA 

V  V  V 

A»  lA 

V  V 

O  M 

5 

^  o 

w 

S  A  ^ 

w  Ui  (U 

t  s  s 

I  s  g 


8  8 
o  o 

1 1 


J* 


§  - 


t  1  ##«■«•« 

g  g  8  S 

1  1 1  3  S 

11%  s 

>a  >  >  > 

C  X  X  o 


8  e  o  d  e 

S  S  €  i 


S  S  8 

V  P!  V  V  V 


5  «;  V,  V,  V, 


il 


8  -s 
-  8  21 
S  !c  o 
■5  8^ 


S  S  S 


g  S 


I  ^ 

£  •=•  «a 


I 

8 


*  z 

ii 

«# 

** 

jE  8 

5  Si 


8 

-I  * 

i  w  3 

*«  O  • 

8  *  • 

«i*  I 

.  -8 


•  s  ^  if  X  ■  k 

(1  U  w 

Iis 

k  ««  «« 

8  «  & 

k  ««  U 

U  •  • 

k 

r  3  . 

5  8  5 

^  S  • 


o 
8 

1  ? 


•  -  5 
« r  ii 


I 


1 1 

^  «« 

£  5  5 

•3-8 

T 

>  O  V 

ee 

8 

8 


5  3 

— 

?tf  "S  ® 

1 1  ^  I 

lUt 

«  8  r  - 

5  •  n 

••►  •CO* 

i  t! 

:  j  1 

^  I  8 

-  **  *  8 

#  8  X  V  'Q  e  ci 

g  ti  ^  ^  is  8  *k 

^  £  t  m  t  mS 

8  I  4  2  S  2  X 


**  “ 
k 

u 


•  8 

S  ^ 

1  8 

8  3 

II 

ii 

8  5 
«« 
8 


Table  B1  GroundMater  Investigative  Analytical  Data 


o  ac  o  »A  o 

.  in  o  • 

Ki  m  o  <M 


3  - 


§  3 

0^0  O  !C  9 

mo*  •  O  0 

•  •  0  *  • 

m  o  ^  us  o 

V  V  V  «  V  V  V 


•  o  m 
•  • 
m  m  lA 


S  o  s? 

m  ^  •  m 

*  <M  o  ^ 

<M  V  V  V  V 


0 

m  ^ 


s 

°  s  ® 


8 

o 

A 

< 

m 

< 

< 

< 

s 

o 

o 

us 

o 

9 

X 

z 

o 

o 

CM 

m 

o 

e 

e 

o 

m 

n! 

« 

0 

o 

m 

0 

CM 

m 

us 

o 

CM 

CM 

m 

o 

«- 

V 

V 

V 

V 

A 

V 

V 

V 

V 

5  8  g  »  5 

N>  «  •  0 

m  0  0  CM 


8  ;S 

§  I-  8 

CM  O  ••  •• 


3 

®.  3  ®. 

0  • 

^  O  u> 


;  i 

1  ft 

2  S  S’ 

s  §  5  ^  5  5 

I 

fl  w  ^  ^  Q  ^  ^ 

iillii  II 


|l!!lj  II 

|fiSSSo  So 


«  X  1 

IIS 


==JII  SIT 


I  IH  I, 

5c!||  5ii 

sill!  Il| 


'i 

k  N 

O  X  » 


U  ** 

.  8  .  -8 

b  ^ 

•  C  «0  « 

^  O  •  6  J 

^  m  ^ 

«  « 

•  5  s  r  8 

I  o  •  a  * 

II  s*  s 

b  44  b  V  b 

U  •  «  V  • 

M  b  44  M  44 

6  9  ^ 

U  6  • 

C  Q  ^  '.C 

M  6  44  b  44 

7  •  44  U  44 

6  b  «  • 

44  •  f  « 

b  44  £  44 

I  i  s  I  : 

b  M  44  >  44 

•  S  3  ^  8 

■  ^  !  u  1 

•  44  M  o 


J  i  ?  - 

1 1 

Is?  K 

f  ^  5  "  - 

>  •  •  •  44 

Q  44  eM  V  • 

0  •  •  « 

•  o  k  o  je 


Table  B1  CrouKlMater  Investigative  Analytical  Data 


o 


p 

s 


a> 


s 


rsi 


<M 

V 


Kl  ^ 
V  V 


rw 
o 

■<» 
Kl  «Ni 


K 

«=?  «  ®  5  R 

rM  o  o 


s  s 

(M 

O 


S  2 

M  (M 

I 


fn  ^ 
V  V 


®  ®  2  S 

<IAB  a  ^  a  e 

Al  O  fO  O 

V  V  V  V  V 


ll 


s 

SL 

I 


•  w  w 

:=  S  S  S  i 


^  mm  JS 

«  «  «  X  U 

^  4i#  ««  4 


O 

lA 


« 

V 


SO  fA  O  »A 


O  •  O 

V  V  V  V  V 


o  •  e 

V  V  V 


as 


£  o 


o 

a 

o 


o 

lA 


«Q 

V 


go  !2  ® 

a  ^  a  <► 


lA  O  ^  O  ^  O 


_•  o 

V 


>  ^  o 

•  lA  lA 


•"  w 
V  V 


IIIJ. 

S  S  S  S  J 
^  ^  ^  ^  I 

II 1 1  s 

W  W  U  U  f 

8*r*r*r*r2 

ooooo 

•m  «*««!  •!••# 


s  I :  s  s 

I  S  8  S  S 
8  8  8  8  8 

t  I  I  I  I 


7 

8  ^ 

1  8 

8  » 
««  « 

5  i* 

™  •  *' 
?  ?L  1 


iJ 

Z  8 

S« 

•  I  2 

*  &  s 

•«  O  V 
s 

« 

u  -  s 

O 


*  ^ 
i  S 


k 


8- 

k 

i 


i:5 

k  *«  «« 

8  •  8 
k  *«  k 

U  «  « 

■  i: 

5  8  5 
8  S  8 

«i«  •  X 

h< 

k  <atf  «« 

•  S  8 


S  I  2  g 


in 

r  5  I 

•  i 


8 

8 

a 

i 

31 


58=  i- 

«# 

i 

I  i! 


!  !i 


8  ? 

r 

>  «  V 
•• 
s 

I 


2ii 

•  88 

Hi 


2  8  5  5 

■»  5  «  i 

•  •  •  *« 


«  •  •  •i* 

o  w  o  X 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


JS 


<  ^  ^ 
»  8  »  »  5 


<  <  ^  <  <  < 


V  V  V  V 


K\  O  *0 

«  •  ^ 

HI  OJ 

04  V  V 


22  ^ 

I 

fiS 

|22  S 

,{l!i! 

•  ^  ^  ^  >b  X 

^  >  X  X 

f  ^  •  I 

^  ^  ^  ^ 

I  111  o  o 


V  W  V  V 

k  k  S  8 

iiiil 

^  ^ 


8  ^ 


S  &  I 

iil 

i:2 


O  •  01 
u  **  u 

Q  m  m 

18*: 


5  8  5 
1  £  8 


ill 

1-8 


w  «  I  I  I 

I  S  8  •  8  I 

Milll 

r  ■ 


1 

*  ?i 

1  if 

2  1  S  “ 


I  s  II 


Table  B1  firoundwatar  Investigative  Analytical  Data 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


s 

u 

w 


S  2 

5^  ^ 


S 


K»  O 


a 

8: 


S  S 


o 


il 


s 

I 


s  s  s  s  s 

V-  M  iO 

V  V  V  V  V 


go  Q  O  O 

O  ^ 

«•  cj  m  00  o# 

V  V  V  W  V 


go  o  o  o 

o  o  ^ 

9^  r4  m  ^ 

V  V  V  V  V 


S  S  3  3  S 

a  «  a  •  a 

IM  00  ^ 

V  V  V  V  V 


WWW* 

3  S  0  w  w 

2  lirr 

fffli 

II 1 8 1 

^  ^  ^  ^  I 

I  •  a  ««■ 

•  O  lA  O  O  O 

^  •  *  »  a  a 

Q  on  ^  a#  aO  a# 

S  M  Ai  ly  iM  M 

£ 


«  S  3  S  S 

^  a  a  a  a 

^  INI  »A  O  O 

V  V  V  V  V 


S  3 


s  .  .  .  . 

•-  «v  m  *0  CO 

V  V  V  V  V 


«  8  3  S  S 

A*  a  a  a  a 

^  AJ  M  00  OO 

V  V  V  V  V 


«  8  3  8  3 


••  Al 
V  V 


I  I  1 

§w  w  §  ^ 

—  _  5 

Hill 

a  2  €  i:  € 

4  £  2  S  I 

*  a  a  a  a  ’ 
M  «y  ly  CM  fA 


8^8 

a!  S  ly 


Q  o  o 

O  •  Al 
Ai  S  AJ 
V  V  V 


o  o  o 

m  •  Ai 

A1  $  ly 
V  V  V 


Ai  ®  5 


s 

R  a 

a  ^ 

AJ  Ai  O 
V  y  V 


R  ^  If* 

a  ^  lA 
Ai  AI  *» 

V  V  o 


o 

lA 

8 

o 

8 

R 

o 

oo 

a 

Ai 

s 

a 

AI 

a 

AI 

K» 

(y 

a 

o 

V 

V 

y 

y 

y 

y 

y 

a  40 

8 


u 


II 

8 

«« 

r  8 


3 

S|  I 

Isl 

8  ^ 


o 

s 


4#  a  c^  m 

9  J!  •  ^  9 


I  -r  • 

•1*6 

?  ?L  •  2 


5ii 

-«  • 

^  8  >  e  j  c 

I !  1 1 1  r  s 

?ll| 


9  •  o 

U  4*  tm 

o  y  • 

5  8  5 

3  2  8 


i  : 

ill 
ir 


8 

I 


ll 

3  8 

li 

II 

II 

II 


i:|i 
I  II  I 

I  II  I  3  §  5 

l|  I  •  8  :i 
8lll  2H 


Table  B1  GroundMatar  Invest igatlva  Analytical  Data 


o 


O  0»0  QI^O  O  9SS  po. 

e^e^a  e  0^0^  ^*1/1 

^  ^  t/S  m  ^  *  ^•®S' 

•“•lAlAlA  K***^ 


V  o  V  V  V 


®  iS  ^ 

90  *  ^ 


V  V  V  V  V 


vvvo  v«#vvv  vv 


5^8®.  5S  ®.  8  8888  SS8 

e^aO  lA****  ^ 


^  e#  lA  lA  lA  ^ 


VVVVV  VV^VV  VVVVV  VVV 


O  lA  O  »  O  ^  O 

•O  *  ^  *  ^  9^  ^ 

90  *  ^  aO  ‘iA^ 

^0«*lA^  ^lA  *S 

VVVVV  vvkR 


®.  s  s  s  e  s 

^  ^  ^  yi  ^  kkS 


V  ^  V  V  V 


5  i  ®-  S  5  3  S 


e  iO  O^ 

K  lA  •  •  e 

'O  ^ 

V  V  Al  Al  V 


<>.  SS8S  ises 

fA****  eee 

^^IA¥%IA  KK*» 
VVVVV  VVA 


-  -  -•  4141  ! 

^  ^  A  ^  5 

{"  II  3  3  3 

f  f  I"  t  € 

lllff  I 

&  1 8.if  I 

•  •  •  I  s  s 

nt  M  N  S  6  8 


»  3 

I  : 

7  :: 

lA 

n.'  2 

«# 

I  !- 

g.=  P 

S  5  5  n,*  S'* 

S  S  S  ni*  1-1 

9  •  M 


. ;:  i 

l|5 

i;  * 

9,1 

u  ^  C 

O  •  9 

15 

•i»  <  *« 

3  k  1 

lis 
£  5| 
•  ?  1 

in 


•  I  * 

3  «  'E 

**  O  9 
•#  • 

«  ^  <  2 

i  1*6 

?  5:1  s 

l!i! 

i  t  If 

2^  «  o* 

M  X  ■  V 


6  S  C  £  i  S  ■ 

.  .  «  .  I  i  1 

I? 

lT|SI|i: 

H  6l  js?H 


Table  B1  Groundiiater  Inveatigative  Analytical  Data 


o 


5  S 


8  ^ 

S  ®. 

Ki  O  <8 
{?J  V  V 


8  ^ 

S 

•  «o 
e  ni 


8  8 


8 

£ 


O  S 


S  8 

S  > 

tn  e 


8 

2  8  S  S 

a  a  a 


V  V  V  V  V 


!l 


t 


8 

i;-§ 


8  sr 

o  ;  2  3  ?• 

««#  ^ 

«•  V  V  V 


8 

123* 

A  V  V  V 


2  Q  « 
W  •  in  a 


3* 


s!i  .  «l 

.ill  i 
lilhl 
iliill 

|5oooo  aoao 


S 

8 


•«  8  -  «  ^ 

^  ^  O  lA 

«  d  V  V  V 


8  8 
S  S  2  8  ® 

M  o  8  o  8 

V  V  V  V  V 


8 

8  £ 


•  •  •  "aT 


V  V  V  V  V 


8  £  2  8  2 

.n  o  8  o  8 

V  V  V  V  V 


s  s 
1 1 


S  c  c 

Hi 

o  i»  w 


o 

o  C 

O  O  fA 


£  8  S 

d  d 

V  V  V 


£  8  S 

a  a  a 

O  Ka  e 
y  V  V 


2  M 

£  8  S 


r  s 


^  ^  e  c 


III 


*  z 

5« 

•  i  8 

•  *£  M 

r  » 1 
«•  • 

i:  * 

U  4*  44 

8.8 
U  ««  U 

U  •  • 

Hi 

*0  •  A* 

•  u  « 

•  X 

C  44 

li  s 


^  I  • 
•I  * 

■8  s  "g 

««  o  8 

4* 


o 

s 

t  3 


a  3 


O 


.21 

I 

$  ac  V 

e. 

s 

I 


1 1 

S  i 

^  8 

m  ^ 

8  a 

II 

li 

I! 

2  I  5  8  1 1 

2 


8  SLl  2 

|5|i 

flC  •  M  A» 

?  • 

^  m  v 

7  2  ■  «« 

s:|i 

2  «  a  I 


r  3  «  •  • 

U  4*  >  44 

m  m  9  ^ 

•  >  «  « 


Table  B1  Groundwater  Investigative  Analytical  Data 


o  ^  o  o  g  o 

^  a  ^  e  •  Ok 

o  m  Ok  O  ^ 

V  V  V  V  V  V 


®.  «  ^  2  e 


Ok 

Ok  O 


V  V  V  V  V 


SgS 

a  a  e  •  lA 

O  O  O  • 

V  V  V  V  N 


l*l»S  »e*2^ 


V  V  V  V  V 


o^oon  oSo  SpSos 

«*e^eeOk«a  •  *  •  •  • 


MOfAOkO 
VVVVV  VVV 


O  O  O  ^  ^ 

VVV  V  V 


e^ooM  eSo 

•  kO^**»K  -iniA  ^  n*  ^  •» 

gdwe^eeOk**  •  •  •  •  • 


Al  O  M  Ok  O  «• 

VVVVV  V 


O  O  O  ^  ^ 

VVV  V  V 


I  il  -  - 
j'J!  I  I 


i  i 
llil. 

s  s  s  s  J 

^  ^  ^  ^  ^ 
i  1 1 1  k 


mil 

«  dB  4E  ^  ^ 

8  8  S  8  S 
8  8  8  8  8 


•>eee9  9  9 

z525s  ''  -ttit-g  ■g'Sfj'S-S 

•  •••  CTTYTiS  £  S  ^  J!  JS 

1*99*1  iii  ?  9  9  9  9? 

jiiiil  ill  i:::-::- 


1 « 

U  «« 

.  -  8  . 

fc.  k^  M 

r  &  i  J 

i*li 

i!  5| 

y  •  i  “ 

4.  9D  &  V 

U  O  •  O 

15:  = 

C  u  £ 

^ 

1  t 

r  *  «  c 

M<t 

S  5  S| 
11:  ' 


8  I  e 

S|  I 

^  s  ? 

8  “  . 

9^  I 

y  ’  8 


1^:  ga 

|5  t  18 

:;§  I 

lir  2-. 


:!!  y 

til  L 

I3| 
s  I  s  1  I 

•8  8  •  8  •  S 

lllil  • 


Table  B1  Groundwater  Investigative  Analytical  Data 


SSSSS  QiSo 


I  *  g  »  I 


V  V  V 


o'  ^ 

V  V 


^  o  <  <  _ 

0>OiAf»-X  l>JSO 

•  ^  a  a  a  a 


^  ^ 


V  V  V 


o  «A 

e  lA  lA 

SG  ^  aai  • 
CO  «*  o 

lA  V  V  V 


S  O  §  Kj 
^  •  lA 

•  M  •  • 

O  O  •“ 

V  V  V  V 


Ai  S  O 
lA 


I  I  i  »li  I 

iiij  Ihsi 


II  -S  f  ii!!  ll-i: 
5li8M  sllll  lit::  iH 
8~~ssl  lllll 

2SSSS  oaoSw  xzjl 


“  9 
•  ^  c 

u  ^ 

2  &  I  1 

i :  U 

b  *#  *«  • 

?  •  &  * 

b  ^  b  V 

u  m  m  9 

-  *  -  i 

I  *t  i 
1;  >: 

s  i! 

ir 


3 

^  SL  • 

b 

-I  * 

Is? 

«  »  - 

4«  • 

1  ^  s 

m  -x 

SL 1  2 

4* 

s;§ 

it  r 

2 

5:r 

:l  i 

^  I  s 

**  *  8 

Sin 


«  'O  U  'v 

s  I  •  ^  ^ 

^  I  S  7  S 

•  O  V.  o  ^ 


Table  B1  Groundwater  Investigative  Analytical  Data 


8  ^  a  ^ 


s  ^  s 

o.r 

^  •  CM 

^  i/s 


^  8  ^  a  ^ 


^  S9 

^  lA 


*  8  »  a  ^ 


*  8  *  a  ^ 

•  e 

V  V, 


5 


Ml*  ea#  a#  ^  ^ 

>  V  >  X  X 
^  ^  • 

SSS*”-- 

2  2  2  o  o 


;{!  S 

it?  I  ii 

555  "  88 

g I I  f  J  II 

•  ^  ^  •4? 


«  A 

i  I 

In 

««  b  w 

too 

i  6  € 


tt322  3^^ 


l| 

i  *  .  «  »  • 

Q  V  «#!••• 

*i n  i*  s 

w0  m  •u 

•  •  w 

u  •  w  a  *2  O 
#  •  >  C  >  ■  b. 


i: ! 

V 

8  •  & 

8  ::  8 

^  §: 

3  8  £ 

^  S  I 

l! 

%m  ^ 

•  8  8 

•  ^  1 

5i: 


C  2  -■  g 

o  S  g  o 

•  w 

I  III 

s  .  « 

8  *'  i  I 

W  ^  *2  1 


I  S  I  2  8  S . 

a  •  -  ^  t;  ** 

i  2  8  •  8  •  M 

'll  5  M  •^  *>  • 

8  2  8  2  S  2  : 


o 


^  s  s 

'*■  f£ 

IM 

I 


*  z 

I J 

s« 
.•S  8 

5  Si 

^  • 

li  <  > 

i:  5 

^  40 

7  •  & 

b  *«  l» 

U  •  • 

I  ^  • 

5  S{  5 

^  s  ti 
t  •  5 

1  i  8 

i.  «« 

2  5  8 

n: 


a 

I! 

*«  o 

8  » 
40  * 

•  •* : 

l!* 
^  • 
•  40 

I  5  J 

««  ‘9  3 

^  i  ? 


S 

u 

64#  S'  X 


ill 

•  !*  i  I 


5  -  « 
•  8  £ 

iii 


H 

g  & 

?  if 

m  ^ 

2  d 

31 

li 

I  I! 

I  s  8  5 

:  8  :s 


8 

40 


o 


s 

u 


41 

9 


S  S 


o 

ra  CO 


u 

I 


« 

01 


l/\ 


A 

« 


o 

°  S 

flO  •  ^  .  o 

^  O  ^  lA  •- 


s 

^  lA  O  lA 

^  •  •  o 

■  ^  ^  lA 

S  •-  •-  O 

V  o^  V  V  V 


lA  O 
^  1A 


O  0  0^0 
•  ^  •  'O  • 

CO  K  «  o 

^  ^  lA  ^ 

V  O  V  V  V 


o  3  o  g>  o 

«  •  ^  •  o 

••  O  ^  lA  «“ 


O  4A  O 
lA  «  • 

|A  •  ^  tA  lA 
lA  ^  fA 


S 

^  O  lA  O  lA 
fA  •  •  O 


< 

WO  % 

I 


w 

^  w 

5 

^  (9 

»•  w 

s  ^  ^ 

w  U|  U| 

«  s  s 

C  W  w 

5  I  g 

8  I  I 

£  8  8 
o  8  8  ^ 

2  w 

r  «  ^  5 

^  o  o  w 

•  It  w 

?  ?  ?  3  3 

1!!^^ 

I  ^  ^  1 1 

iilill 

•«■  w  w  w  9  O^ 

^££i5<^<^ 

>N<\i(«iSS 

«s*****  iiti^ 


W 

M  S 
5  S 

„ ;  -8 « 

i  § 


M  K 
O  O 


i!  ^  ^  ^ 


®.  8  8  8 

9A  O  •  •  • 

••  •  lA  lA  lA 

lA 

V  ••  V  V  V 


®.  8  8  8 

•A  Q  •  •  • 

«-•  W  lA  tA  lA 

V  <#  V  V  V 


8 


S  8  S 

fA  •  • 

lA  lA  lA 

V  V  V  V  V 


5  „  8  8  8 

rA  O  •  •  • 

^  •  *A  lA  lA 

V  5  V  V  V 


§W  o  • 

''  s  a 

^8820 

e  ^  ^  ^ 

M  M  O  U 

b  •  «  M 

^  fa  u  e  u 

^  •  w 

<  <  <  w  o 


2  o 

8  V  V 


O 

o  d 


S  V  ^ 


s  s 


n!  3 

V  •“ 


s  2  ^ 

N.  •-  © 


I  - 


■o  .*: 


«  “• 

1  ?  S 


>> 

s 


1 1 

fa  «#  n 

"  *  I 

V  O  fa 

ill 


3 

^  SI  » 

s  I  s 

i  « -g 

fa  o  8 

»  ■  . 
fa  I  •v 

.  -8  •  i 
i  •  S  r 
•!  3  i: 

^  •  fa  ^ 

§  6  >>  ?  3fc  2  S 

&  u  w  —  w  w 


*  ^ 
II 
r  s; 

fa 

s« 

.  z  8 

•Is 
i  5  3 

fa  « 

fa  •  fa 

•  8  > 


i:! 


8  •  & 
fa  fa  fa 

U  •  • 

■  3  ** 
-  «  • 
5  3  5 


^  S  s 

fa  •  ^ 


t  a  -■  g 

I S  g  o 
5.22? 

?j|| 

'fa  ^  «  V 
‘  «  I  fa 

:|  I 


li «; 

:  3  s 

•  3  1 

ir 


^  •  ^  I  s 

««  £  w  S  o 


S  « 


8 

£  Tl 


s  i. 
^  8 
I  ^ 

il 

li 

3  S 


Mi- 

k  ^  I  • 


3  SI 

Kl 

•  •  i 


8 

fa 

O 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


§ 

u 


0) 

g» 

« 

a 


a 

s  - 

Ki  f>i 


o  > 

Al  «0 
Ni  KI 


l/\ 


S  $ 


o 

M 


°  3  ®.  2  R 

l>J  O  K)  O 

V  V  V  V  V 


N- 

0^00 


O  K>  O 

V  V  V  V 


°  3  ®.  2  R 

^  a  S*  •  • 

e  m  o 

V  V  V  V  V 


®.  2  R 

^  N»  •  • 

f>4  OJ  K>  O 

V  11“  V  V  V 


II 


s 

>a 


s  §1 

O  <9  & 

•  w  w  O 

^  g  s 

««••••«•  a^  X 
0  X  X  X  o 

w  ^  «i#  0 

5  -  2  S  fi 

•s  0  0  0  0 

g  2  o.  o.  a 


.  .  lA 

2  O  <0 


•  r<i  1/^ 
«-  O  <0 

V  V  V 


O  tiS  o 

•  KI  l/\ 

2  o  «d 

V  V  V 


0^0 
•  KI  in 

o  •  a 

^  e  «o 

V  V  V 


>  > 


l§|gc  8R88 


VVVVV  VVVKJV 


g<g<o  <_< 


R  »  R 


V  V  V  V  r\j 


IM 


I  8  I  S  R 


VVVVV 


SSSS 

X  X  «  f  0 

8  S  8  8  I 
8  8  8  8  I 

tills 

b  l»  «•  U  X 
^  ^  K*  ^  O 


R  *  s 


o  p  o  p 

O  K  O  O 

a  e  a  KJ  a 

<■—  Bpa  •“  a  ape 

V  V  .  V  CM  V 


82  —  —  ^niiwo 

5.  &  S  i 

77 


§  g  I  I  I 

X  £  X  X  X 

M  ^  4#  W 

8  8  8  8  8 

8  8  8  8  8 

I  I  I  I  I 

e  o  a  o  ia 

«  «  I  I  1 

^  ^  7“  M  Ol 


0  0 
0 


El 

;;  8 

g« 

^  I  .  -8 


i  t  :  ■§ 

J{  «•«  O  0 

8  “ 


>»  0 

8  S 

< 


O 

g 


^  t  m 

Je  *  ^  3 


•  £  0  *2  • 
r  J  5  J  S 


e  8  ^  t  E  c 

&  b  w  ^ 

?  “ 


P 


.  2  8  r  8 

!  o  •  I  * 

8  •  & & 
b.  44  b  «  b 

U  0  0  0  0 

18*';=*' 

C  U  X  *4  X 

•a>  0  44  b  44 

0 

^  0  44  U 

0  b  0  0 

44  0  X  0  X 

b  44  X  4^ 

I  $  8  •  8 

b  *4  44  >  44 

0  S  8  ^  8 

•  U  1  ^  "g 

8  r  -  ®  - 

I  1  = 

>  «  V  h 

ee 

8 

44 


ft 

II 


?  S 

•  8 

g  ^ 

2  S 

§1 


X 
2  8 


11 

8  t  ^ 
Isill 
8 

a  44  a«i  4#  0 

X  0  0  0  a^ 

0  O  b  o  X 


Table  B1  Groundwater  Investigative  Analytical  Data 


OJ  *0  ^  d 
V  V  ^  ^  V 


«  8  * 

«  •  p  to 

to 

V  V  CM  V 


•  P  O 
O  O 


R:  S 

lA 

SP 

^  ® 

to  Ai 

>w 

PA 

K 

N  ^ 

Ai 

Ai 

V 

V 

»  S  V 

«  o  w>  •*  _  8 

■  O  •  •  P  'O  ^ 

«0  •  P  N  S  ^  ^ 

KI^O 


p  ^  ^  <0  40  p 

K)  O  P  «  *0 

a  e  P  s  ^  «0  • 

^  g  O  ^  ^  to 


V  »  lA  V 


•  e  p 

o  o  o 

O  lA 
V  %r 


<M  ^  K  o 
•  «" 

Kl  V  <P-  •-  V 


40  J  O 
lA  «!• 

V  V  *• 


8  •  ^  o 

Ai  O  •  Al 

^  lA  O 

to  V  ^  lA 


.  I  . 

U  •«>  M 

«  C  •  •S 

4-»  01  S  C 
I-  «  S  p 

S.  £ 

i:  ^ 

?  I  S  “ 

u  *#  u  p 

u  •  •  • 

•s  C.  «i* 

■  3  .  S 

£  5{  €  C 

p  •  ^  u 
•  ^  ^ 
t*  •  4:  • 

k  «i*  £ 

M  •  $ 

S  5  5| 
•  i  ^  k 

s  ^  . 


Q  X  • 

«l  * 

I  «  ? 

w  O  • 

Jj  »  • 

s  S  - 

S  ^  ii 

•  J 

M  •••  o 
>>  S  k 


s;§ 

sir  S-. 

r 

-is  2 
:i I  ^ . 

Ill 

1 1 1  ^  I ; 

^  I  •  ^  ^ 

C  4  «  •  •  •> 

•  O  k  O 


1  r  I  I  5  I 
r  1 1  5  I  § 

I  ^  I  2  S  S 


u  S  I 

111 !? 

U  C4  ki  M  W 


!  S  •  !  f 

sli-SS  iS® 

slsrs  Irs 

9Ck«««« 

Ili, I  Ji & 


o 


I  S  2 

fO  M 


go  Q  O  O 

^  S  «  ^ 

^  CNJ  0  ^ 
V  V  V  V  V 


;cS3l3S  8».  S 

^•••*  *0* 

^#WI^00  IS1»IM 

VVVVV  VVV 


s 

s  a 

i>i  «M  e 

V  V  V 


4B 

O 


r:  s 

ii 

Kl  fM 

$ 


R;  & 

fM 


S  S 
s  ^ 

K,  5. 

<M 


go  Q  O  O 

0  0  ^  %r 
oj  fn  0 
VVVVV 


g  8  3  S 

lO  m  0 

V  V  V  V 


0 

lA 

8 

0 

e 

IM 

0 

ri 

s 

ti 

V 

V 

V 

V 

•  ^  • 
M  O 


V  V  V 


S  8  8 

0 

«« 

0 

g 

8  8 

0 

Al 

0 

8 

0 

8 

8 

0 

8 

• 

^  Ai  #n 

0 

A1  K) 

0 

0 

a! 

i 

Al 

Ai 

AJ 

0 

AJ 

VVV 

V 

V 

V 

V  V 

V 

V 

V 

V 

V 

V 

V 

V 

e  8  3  s  s 

•  «  •  •  t 

«->  <V  0  ^ 

VVVVV 


«888S  8*^8 

^•••«  *0* 

^«MM00 

VVVVV  VVV 


•  ^ 
M  M 


U  N 

O  X 


A 


u 

I 


O 

c 


s 


u 


I 

** 

I 


9  • 


u 

S  i 

^  8 
il  ^ 

2  3 


* 


Table  B1  Groundwater  investigative  Analytical  Data 


V  V  V  V  V 


V  V  V  V  V 


-  « 


11133 

u  u  u 
o  o  o  n  tt 

&  &  ill 

w  V  w  9  9 


I  ®.  8888  eel 


e 

®  s  s 

«o  •  -sr  *0 
o  •-  ^ 

V  V  V  V  V 


s  s 

38*^®.  8  ^8888 

i0*^*O  #Ae**» 

vOv-lA^  «*<<#IAIA|A 


8  8  8  S  8  i 


V  V  V  V  V 


V  V  V  V  V 


2^85  58-1  *^8  38888  SSi 

e^«0  ^Aeeae 


^»IA^4^0  4^<<#lAlAlA 

vvvvv  vvvvv 


3  8  S  3  5  S  ®. 

SdSvJS  Kdse 

vvvvv  vvyv 


in 

§  » 
5 

A  19 
^  w 

s  ^  ^ 

W  Ui  Ul 

«  8  8 

e  V  ^ 

1  i  i 

O  X  « 

U  «d  ^ 

2  8  S 

£  fca  k 

u  o  o 

til 


38888  SSS 

•Aeeee 


8  5 

§  - 

§  I  s  s 


3  3  3  3 

4#  «d  ^ 

18  11 

lf|i 

8  8  8  8  e 


;i « 


AiNcwfiS  8€5S 


U  *« 

u-r  8 


8 

8  SL  • 

::  I  I 

i  ? 

*«  o  1 

8  *  • 
4*  I 

41  '  8 


r  5  S  J  S  b  » 

^  S 

,52tS-g 

8.S“&t:r  g. 

tssJsil  IZ 
■iete*^  8” 
585t5i5  * 

|8^e^8^  84 

l| I i iili 8 ' 
:h  iili  ill 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 

TJ 

S 

u 

w 

I 


Si  2 

jj-  ■ 


rS 

O 

s 

o 

m 

s 

o 

o 

K 

d 

m 

m 

m 

o 

IM 

o. 

nj 

y 

y 

y 

y 

y 

m 

y 

Ri  S 
ff  i 

m  f>i 


fn  s 


M 


2 


s 


K.  •  •  • 

m  m  o  (M 


V  V  V  V  V 


s 

O  Q  O  ^  O 

•  O  lA  O  • 

^  a  e  a  ^ 

m  l/\  «/\  O  Oi 

V  V  V  V  V 


s 


O  Q  o  lA  O 

o  in  o  • 
^  a  a  a  aO 

M  in  in  e  04 

V  V  V  V  V 


M 


8 

5L 

I 


s;  I  I  ^ 

§  "8  "8  5 

9  w  ^  M  (5 


2  I  lls  £ 

i-ll  •! 

I  5  o  a  a  o 


s 


o  S  ^ 

•  o  in 


•  nj 
o 

^  V 


V  V  V 


o  S  ^ 

^  S 

•  ni  o  ^  ^ 

80 

•-  V  V  V  V 


^  3  o  s? 

5  si  ® 

V-  9  V  V  V 


W  VI 

.:  § 

4#  ««  W 

I  I  s  z 

ft  s  s 
lit" 


4 

_ 8 


*  * 

a#  ^ 

IIJ  j  , 

=  =  1 1  r 

o  o  a  S  o 


s  i 

o  in  e  ^  e 

m  o  •  o  * 

a  a  9  a 

M  o  ^  o  m 

V  V  V  V  V 


S  3 
S  S  S  ®. 

m  a  S  a 

V  V  V  V  V 


s 

in 

.  .  O  ^ 

m  o  ^  o  ^ 

V  V  V  o  V 


s  s  ?  a  ® 


§  3 

g  s  2  a  5 

m  e  s  a  g 

V  V  V  V  V 


1 1 
1  "8 


2  ^  ^ 
5  8  8 
3  8  8 


•--15 

rll  II 

a  w  Ml  X  « 


S 


i  3  S 

O  K  O 
V  y  V 


i  3  S 

e  K  d 
y  V  V 


e 

i  3  S 

d  fw  d 

y  y  y 


S  3  S 


c;i 

111 


li 

8 

44 

s« 

.  I  . 

U  •*■  44 

£  &  I  1 

^  m  .4 

i?lT 

i:S| 

?  .  &  “ 
U  *d  U  ^ 

U  •  •  • 

•  § -5 

e  u  X  44 

9  44  k 

^  •  44  U 

•  c  • 

44  9  X  • 
^  44  £ 

lit: 

£  5  8| 

:I2  8 


8 

4« 

o 


®  i  £ 

8  8  1 

i  !  ^ 

8  *  - 

S  :  •=  S 


o 

8 


■8  '  a 

5  ^ 

•  ^ 

?L  1  £ 

1  1  s 

9  X  u 

44  -a»  >a 

*  fe  - 

Ui 

!ll 

«  I  8 

**  *  8 


|l 

u 

II  3 

tl 

2  8 

II 

m  ^ 

h 

« ^ 

5li^  gl 

I  I  -  * 
III  £2l 


Table  B1  CroundMter  InveatigatWe  Analytical  Data 


Table  B1  GroundiMter  Investigative  Analytical  Data 


s; 


(M 

N* 

(Si 


<  O 


€ 

INI 


l/\  « 

lA  K) 


V  V  V 


V 


V  V  V  V 


V  V 


s 

<v 


r:  s 


«0 

fM 


!l 


S 

s. 


I  s 

o  in  3 

V  V  M 


I  s 


gSf 


iM  CO  e 


^  CO  ^  o 
04  ^ 


<  o  <  o  < 
X  ^  s  5  S 

CO  WN 


O  lA  Q 
•  lA  lA  O 


^  IM 
INI  ~ 


O 

V 


O 

V 


e 

V 


S  o  S  ^  $ 

«•  •  lA  lA 

e  Ai  •  • 

O  •-  O 


i ! 


II 

8  8 

e  e  a 

ill  Si 


5 

o 

I 

«# 


^  I 

1  i  8 . 1 

^llll 

^  8  8  o  o 

2  5  §  €  € 


.  lU 


nisi 

ins  s 

Ilf:: 

i  i  I 


§ 


S  It 

•A  AJ 

,5 

1 

e  s 

e 

A 

8  S 

lA 

a 

SPoS^S  nSo 

5  5  o*  n  ^  ^ 

V 

V  V 

^9 

V 

V 

V  V  V  V  V  V 

•SB 

»  8 
.  S  S 

isl 


>. 
X  X 
4#  «# 

ty  Hi 


» 


8  • 

;c  8 

s« 

•  i  2 

•  &  2 

W  9  J 

^  • 

k  •  * 

&  5  i 


8|  * 

Isl 

8  *  • 


J  s 

?  ■ 


u 


i  -  2 1;  s  -  s 

I  O  ■  I  *  ?  « 


9  m  9, 

W  k 

u  •  • 

•*•  W  44 

■  3  • 

5  8  5 

3  8  S 

ls< 

^  4# 

•  S  8 

•  ?  I 


I  *  ? 

w  ^ 

sill 

^  X  ■  «i* 

8  2  { 

•  2  s  » 

X  44  X  O 


o 

s 

•SB  a 

;  8 

s  ^ 

ii 

31 


I 

^  2 

I? 

?  S  I  2  3  I  I 
«  I  I  •  *  -  I 

V  Q  44  V  Cl 

w  c  X  «  •  y  •» 
o  •*  «  o  cox 


>  oc  V 


8 

I 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


*0 


Si  2 


R:  S 

Al 

(M 


s  s  s  s 

•  a  •  o  * 

^  ^  ^  ^ 

V  V  V  Ol  V 


< 


^  s  si 

a  •  M  •  • 

o  ^  o 

V  V  <M  V  V 


V  V 


Ri  S 


8  »  «  » 


V  V 


N. 

<M 


ll 


S 

s: 

I 


e  » 


s 

o 

V 


<  «K  <  O 

»  8  *  «  »  e 


S|S 

M  ^  ^ 

*0  •  •  A 

W  W  M 

§ 

45  ^  ^ 

{Hi: 

I ‘ssSi 

• 

*0  **  4*  ^  ^  ^ 

•322200 

2 


§ : 


A  « 

-  -  ''5 

11  I 

4*  *0  ^  -  ^ 


8  8 
8  8 


li 

Z  8 

40 

s  ^ 

.cl. 

u 

•  C  fl  •* 
M  ft  J  ■ 


'8 

o  >L  • 

•I  * 

Isl 

8  “  ■ 
«d  I  •» 

2  ■  8 
•  SC 
S  .  8 

^  ^ 

8  8  5:  ?  s:i  2 

&  U  «  40 

»  -  I  k  2  “'  s 
1  o  *  I  ■  ?  “ 

8  .  s  *  s  r  c 

U  ««  k  V  U  Q 

a  •  «  •  •  a  9 

■  I  :s :- 

5  8  5  2  5  18 

o  •  w  2  »  I  I 

•  k  9  9  X 

k  M  X  V  2  Q 


O 

g 

1 

g  _ 

8  s 

«  ^ 

2 

s . 

I- 

l« 


MItlliti 


I  § 

I  2  2 

5  X  "k 

900 

I  6  B 

111 


^  u 


9  a  •  t  # 

•  8.8-88*~w~. 
k  —  =  *S<****' 

•2?u2|8785 

S  S  •  •  ) 

S  r  ■ 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


s 

o 


% 

m 

a 


m 

o 


I 


s 

I 

« 

9 


I 


^  s 


o 

o 


R  S 

(M 


fM 

O 


R  S 

f£  ?J 


CO 

V 


s  s 
s 


15 


s 

> 

I 


S  8  3  S  S 

«-  Oi  fO  CO 

V  V  V  V  V 


<1  8  3  8  S 

^  •  •  •  • 

^  CO  o 


p  Q  Q  O  O 

O  ^  ^  ^ 

^  <NJ  ^ 

V  V  V  V  V 


<o  8  3  8  S 

^  •  •  •  • 

^  CM  CO  CO 

V  V  V  V  V 


o  p  p  o  o 

OJ  Kl  CO  'I# 

V  V  V  V  V 


••  CM 


s  3 


CM  lA 
CO  CO 

V  V  V  V  V 


gp  p  o  o 

CO  9  ^ 


p 


;p  8  3  8  8 

^  fV  p  « 


8^8 
CM  S  CM 
V  V  V 


poo 

P  •  CM 
CM  S  CM 
V  V  V 


poo 

P  •  CM 

CM  S  CM 
V  y  V 


S  ^=5  S 

CM  S  CM 


•  N* 
CM  CM 


S 

o 

V 


s 

s 


s 

S  *5  S 
•  ^  • 
CM  CM  O 

w  y  y 


8  1 
rO  N  e 

V  V  V 


8 

I 


s  ^ 

. :  :1 

i!  S  S  8. 


•  J<  X 
^  O  O  P 


•  «  « 

j”~ 


li 

i* 

-  I 

j  r  - 
S  8  I  I 
^ 

i:  ^ 

8.8* 

C.  ««  U  P 

u  •  •  8 

2  i:e 

5  8  5  t 

3  £  S  “ 
t  •  5  3 

5i  :: 

:  !  «l 

•Jl  s 


3 

U  M 

®  i  £ 
S|  S 

U  M 
CP  • 

4«  •  •» 

3  • 

<  4C 
d  s  — 

5  .  « 

•  J 

s:  «  £ 

4# 

s;§ 

44  V 

S44  44 


o 

8 

44  m 

U 

i 

8 

3  8 

I  ' 

r. 


i 


s 

44 

P 


5  5 

i:! 

:  I  i 

^^8  - 
I  I  I  3  § 

^  I  •  5  •  s 

V  p  44  4#  d 

c  p  •  •  •  •* 

d  p  t  o  ^ 


3  « 
3« 


o 


c 

« 

o 


a 


s 


S  >o 


R  S 


S 


IM 

O 


®  3  °  2  S 

(>J  O  M  o*  o 

V  V  V  V  V 


I  g  I  §  c 

d  o  ^  o 

V  V  V  V  V 


s  s  s 


V  V  V  V  V 


^  ®. 

<M  O  1^  Ok  o 


S  S 


2  o  « 


I 

•  •  » 
o  o  o 

V  V  V 


2  3  2  S 

!v  d  Ki  d  d 

V  V  V  V  V 


V 


2  o 
m  m 
«  • 
o  « 


V  V  V  V  V 


8  g  g  ?  § 


till 

£  X  ^  £  1 

8  8  S  M 

8008^ 

I  €  I  I  8 


t  U  fc  u  * 

#  •  •  •  f  ••* 

^  IM  <M  a 


s  I  n  I 

X  «C  .£  X  4S 

8  8  8  8  8 

8  8  8  8  8 

i  i  i  I  I 


a  a  a  o  a 

^  ^  IM  IM 


8  Z 

%l 

Z  8 

g« 

“  a 

c  r  2 

O  C  « 

*«  a  « 

lil 

i:5 

U  *« 

?  o  a 
u  ^  ^ 

u  •  • 

••>  u 

!  3  O 

2*5 

1  t  H 

ox 

i  8 

u  ^ 

o  S  8 

•  ^  1 

HT 


8 

o 


8  I  8 

i  **  1 

^08 

8  •  - 

J  ■*  <  2 

•  i*  s 

•  — 

gt*  *S  ® 

i  I  ^  g 

1:  i: 

a  o 

3  2  l| 

Z  1  m  ^  8  8 

i  f  : 

5  **  *  8  5  w 

I  2  I  I  '8  I  5 
8212  2|l 


o 

1 

s  ^ 

m  ^ 

2  3 


Table  B1  Groundwater  Investigative  Analytical  Data 


3  X  cn  X 

N>  O 


o  3  rw 

•  <M  •  • 

O  ^  O 


f>i  z  o 


m  ^  o 

V  in  K»  V 


o  nj  h*.  o 


o 

O  lA  N.>  O 

tn  •  m  m  o 

oj  •  •  • 

^  O  ^  ^ 


o  <  o  < 
<M  s  o  at 
«>  in 


^  o  m  Nw 
^  •  m  M 

•  AJ  •  • 

O  •-  O  •- 


(M  Z  O 
Kt  ^ 


•  •  Kl  ^  • 

®  K  d  ® 

V  V  ^  V 


«0  (M  K  lO 

Kl  •  •  O  •- 

^  s  s  * 


^  O  m  K  o 

'O  •  m  fA  o 

55f  •  •  • 

O  V  V  V  V 


AJ  O  O 

m  o 


.  II* 


ill  I  Is 

«  t  M  M  A 


5  S  ^ 

z  z  u 


s  '■  5  is.:  ” 

Hi.:  llJ  I  i 
£|| 1 !  li:  i  i 
sllii  ii#:: 

i  2  2  2  2 

u€S€S  aooS2 


%.  ">>  i 

X  X 

k  k  i 


.  8 

i»  — 

«  c  2 

««  o»  a 

W  <• 

41 

(.  «  *« 
8.  £ 
g  5  S 
I  o  • 


•s  (A  Z 

5  s 

?  ?L  E 


o  •  a «  ? 

«i«  9 

•  «  •  c 

•  «  7  ii  a 

.  k  *«•«•««  « 

S  9  ^  z 

u  «»  —  •  _ 

c  u  £  «i«  X  6 

^  •  i 


3  2  « 


m  m 

«  >  u 

k 


U  44  — 

•  X 


s  S  Jg 

>  «4  «4 

til 


o 


§ 

u 


<p 

a 


s 

fi  K> 


O 

s  ® 

CO  •  ^  *  o 

••  O  ^ 


s 


O  lA  o  ^ 


8S8S  eei 


^  lA  lA  l/% 

V  V  V  V  V 


« 

o 


« 

u 


R  S 
S  5 

fA  Al 
*s* 
AJ 


O 

O  tA  O  O  O 

«  O  «  'O  • 

CO  •  ^  <0 

•-  O  ^  CA  ^ 


lA 


o 

O  iA 

.  o 

•  •  »-  lA  • 

lA  •“  »-  O 


O  K)  p  o  o 

•  O  CK  O  OK 

»A  •  •  •  • 

^  ^  lA  lA  lA 

V  V  V  V  V 


I 


R  S 


A. 

lA 

o 

hA 

o 

o 

o 

lA 

o 

8 

o 

•A 

Kk 

O 

o 

'C 

•A 

O 

« 

A. 

CO 

o 

lA 

lA 

Ok 

o 

tA 

lA 

O 

o 

«•* 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

N> 


V 


O 

N. 

K 

V 


o 

o 

V 


o 

i 


K  K  O 

V  V  V 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


O  Q  O  i/t  O 

•  S  in  o  • 

^  •  0  •  ^ 

m  in  m  o  ni 


^  «  'O 

m  in  in  o  ni 


V  V  V  V  V 


s 

*  8  S  S  5 

m  in  m  o  ^ 

V  V  V  V  V 


m  V  V  V  V 


o  S  ^ 
<0  •  ^  o  rn 

«M  ^  •  m  • 

40  ni  o  ^  ^ 

O  V  V  V  V 


s  S  S  .  t 
lit  I  * 

Islhl  I 

llsill  I 

I  €  a  a  S  e  a 


V  V  V  V  V 


o  in  o  ^  O 

Ki  o  •  O  • 

•  •  40  • 

m  o  ^  o  in 

V  V  V  V  V 


8  _  8 


V  V  V  V  V 


5  s;  ^  ^ 

“  §n 
?  ''2  2 
2  a 

f  u  u  i  9 

r  ^  1  s  s 


o 

Set? 


8  a  S  8  2  K, 

8Sie®.  2SoS?  ss^g®  ie8S 

mminonj  innjo^^  mo^om  ei^o 

vvvvv  ««vvvv  vvvvv  vvv 


w  ^  w 

o8  omo^o 

•  •-om  •no-o  •  oSm 


^  o  R 

o  8  m 

o  K  o 
y  V  V 


4  S  8  ^  tn 

2o«  8S2S°  IS85 

N»«**m*  ••40*'^  ••» 

»no«*oin  OKO 

4DVVVV  vvvvv  vvv 


""  s 

c  c 

ill 


it  S I S  ^ 

^  V  w  o  S  o 

S  ^  ^ 

U  «i*  I  9  V 

.  Z  8  .  -8  •  fc  3  8 

^  «•«  <  4i«  41  ^ 

4»ea»>^«s*^  > 

*«»«■«  U  41 
^  ^  X  3  U  _ 

^  m  ^  ^  •  c 

i-ewaw^o  “ 

gSlcl-’g  S'" 

loSoSgu  2 
u  V  a 

Se 

32SI58-1 

CUXWfgw  1 

**•**•{  ^ 

^£;{“Sa*  «S 

C-5|5S|  4? 

Us  iSIs-jS. 

■  •ga^'DwS 

stilllsls  ■ 

S^*o-^«o«-ax 

O  I  t  •  I 


o 


p 

g 


V 

9 

m 

& 


^  s 

o 


g 

< 

it 

> 


s 


s 


« 

I 


O  O  O  SI  Q 

O  »  kS  O 

•  •  «  «  • 

^  IF*  OJ 

V  V  V  V  V 


o 

C  8  ^ 

•  *  ^  P  K! 

O  <F*  ••  Ni  <1 

V  V  #n  C>l 


V  V 


8 


X  X 
£  f 
** 

1  i 


X  X  » 


o  o 


A 

M 

§ 

ll  , 

W  ««  M  9 


t  S  2 
g  6  S 


^  >  > 


*  z 

tJ 

^  8 

4« 

g« 

u  *« 

.  C  8  . 

•»  *£  «  ^ 

**  9  m  m 
X 

-  •  • 

I :  ^ 

a  9  a 

o  •  a  _ 

I.  V  u  V 

o  «  •  « 

u 

■  3  •  = 

•s  8  5  r 

i  S  S  “ 

W  •  X  • 

fe  ^ 

li  :: 

k  w  ««  > 

•  90 

•  >  U  X 

•  ^  ? 

517“ 


8 


b  M 

0X9 

S  I  s 

^  - 1 

4^  o  m 

8  ■ 

«« 

«  L  8 


O 

§ 


♦rf  I  9 

•  lb  3 


•  -2 
X  S  b 

I  ^  g 

9^0 

s  r  r 

S  l| 

i 

OK 

^  2  ^ 

8  X  19  V 

•  **  5  w 

^  ^ 

?  2  •  7 

—  «  o  t 


11 

ll 

O  X 

i  9 


I  5 

II 


««  • 

m 

o  X 


o 

«0 

«» 

01 

a 


^  2 

R: 


<  < 


I  ^ 

g« 

.  ;r  I 

fc>  H» 

•>  c  2 

r  »  s 


7 

ox* 

%Si 

< 


^  s  1 

O  9 
o  ae 

«  • 

I  •» 

.  -8  '  g 


O 

8 

•• 

^1 

5 


llh 

1 : 2 

tm  **  4* 

7  «  S 

i.  ^  u 

u  •  « 

•p*  u  «« 

• 

5  8  5 
?  S  8 

««  •  X 
k  X 

t : 

•  S  8 

s  r  - 

3  9  • 


8 

I 


•7  X  U 

?  s:  1  s 


8  w 

_ ^  is 

t  8  -*  8  V  S' 

o  S  9  u  '  X 

8*  **  -S  X  •  ■ 

*  k  -  »  ■• 

=  t:  s  *  I 


*<  f  ■  W  Si 

s:li  ». 

i  5  I  I  «  ^ 
•  S  £  ^  ^  8 

8  2  I  I  8  I  7 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


«0  •  ^  *0 

V  V  V  V  V 


<1  O  tA  O  l/> 

•«#  fA  •  •  O 

^  lA  • 
K  lA  ^  ^  O 

V  V  V  V  V 


O  lA  O  Ok  O 

a  O  <  kO  • 

00  «  •  O 

^O^IA*- 

V  V  V  V  V 


kO  O  «A  O  ^ 

lA  •  •  O 

•  •  ^  *A  • 

N.  »A  O 

V  V  V  V  V 


%  8 

o 

s 

kO  O  lA  O  «A 

*  h* 

e  in  o  »  o 

^  AJ 

'k* 

•  o  •  ^  • 

«0  _•  •  o 

^  fA  •  *0 

.  •  •  ••  bA  .♦ 

«•  O  ^  lA  «* 

V  V  V  V  V 


io 

s 

<9  </l 

5 

^  a 

^  w 

S  A  ^ 

w  Uf  Uf 

fi  S  8 

C  w  w 

I  i  S 

O  f  X 
U  *•* 

^  8  S 

^  8  8 

?  I  I  I 

o  o  o 

«  I  I  w 

Z*  Z-  Z* «  « 


fkw  lA 

V  V  V  V 


®.  ssss  eei 

^>»«AIAIA  hw-KO 
VVVVV  VVV 


•^ssss  ssS 

rA****  #•• 

4^ki#lAtAlA  KN^O 

VVVVV  VVV 


w 

^8888  SSS 


V  V  V  V  VVV 


w* 

w  S 

g  - 
.  r  «  « 
S  §  s  s 


ooaxx  xxxx 

lllll  1811 

•If  ^  ^  ^ 


1||rl  1111 

SSiff  %%ti 

£££88 

SSS6-8 

**«•!  Il«t^ 


Vt  »- 

^  Z  O  « 

lA  O  ^  CM 

X  «  P 


X  <9  0*  >•  m 

Q  w  M  fM  X  1 

S  -Zm  %  Z  Sog 

lllll  £ll 


-  I 

u  ^ 

£811 

i:  s  I 

8.8“ 

u  ««  u  ^ 

u  •  •  • 

«*•  C  «i«  ••* 

■  3  .  s 

£  8  5  r 

o 

*0  •  ««  u 
•  u  o 
««  •  X  • 

u  ««  X 

I  i  :  • 


1 

8  • 

ill 

^  s  ? 

*•  o  . 

8  *  . 

**  I 

«  :  Si 


>13 

Ijl 
«  —  >» 
&  r  £ 


X  I  M 

:j  I 


•  K 

S  tf 

♦*  X  O 


r  3  «  • 
*“  *3  •  o 
2  Z  5  ^ 
•  1  ?  }. 

ll 


1 1 1 1  s . 

lli  :ll 


o 


8 

O 


I 


I 


^  ft 


lO  (M 


f>4 

e 


i/> 

m  CO 


ft 

AJ 


S 

Kl  AJ 


IS 


s 

I 


s 

*?  8  S  S 

^  •  •  •  'O 

lA  lA  m  O  Al 


®  o  js 
S  5  5  ^ 


o 

O  O  O  lA  O 

O  lA  O  • 

^  •  •  •  «o 

fA  lA  lA  O  Al 

V  V  V  V  V 


8 

O  O  O  lA  O 

•  O  lA  O  • 

^ 

fA  lA  lA  e  Al 

V  V  V  V  V 


I  o  S? 

i/%  ^  •  rA  • 

•  Al  O  ^  ^ 

lA 

«*  V  V  V  V 


o  8  _  ^ 

•  O  PA 

PA  ^  •PA  • 

Al  O  ^  ^ 

PA  V  V  V  V 


sll  ^  II 


3  '8  li 

hlUl 

III!** 

I  O  a  o  o  o 


^ 

HU 

|HU 

•s  •:  I  I  € 


8 

S  S  ? 


^  O  lA 


V  V  V  y  V 


s  s 

11 

!! 


s  : 


-8853 


i  8  S 


o  ^  t9 

0lA0«#0 
fAO«j-*  OOPA 

•  •40^^  ••• 

•AO^OlA  OKO 

VVVOV  VVV 


8  8 

2  e 

«  s  5  ^  j 

8  8  S 

PA  O  O  Ia 

V  V  V  V  V 

OKO 

VVV 

9  Ip  W 

''  I  2  C  c  - 


*  z 
tl 

Z  i 

u 

.  z  8 

u 

»  e  s 

i  8 


.1. 

si  I 

^  ^ 
w  O  • 

8  “ 

•  -8 

•  1“ 


fe  5 


<  M 
C 

u 


• 

?♦*  •s  o 

>  9  c 


9  •  >»  C  >  9  c 

•  t  I  C  I  ^  5 

I  O  *  I  *  ?  “ 

8  .  s  “  s  r  r 

i  2  5  •  2  I  1 

.  ,  r  ,  «  #• 


u  • 

£85 

^  S  I 

l!t: 


O 

8 

ll 

Z  8 

8  h. 

'i  8 

I  i 

ss 

II 

II 


s 

4i0 

8 


•  S  8 


««  X  9  «« 

’il 

I  ul^|l 

I  £  I  •  8  •  2 

k  ?  I  ti  7  S  2 


S  m  ^ 


s 

«# 

o 


Table  B1  Groundwater  Inveatigatfve  Analytical  Data 


0% 


s 

o 


it 

cn 


m  o 

K  N. 
9^  CM 


m  «o 

^  ft 

r4 


^  s 
s  ^ 

Kl  fM 
O 


i  i  ii 


°  3  2  ff 

fM  o  m  o 

V  V  V  V  V 


®.  «  2  2  e 

^  a  • 

<M  O  0»  O 

V  V  V  V  V 


®.  s 

o>  _• 


O'«ooa  -^- 

a  aO  ^4  «•  Ni  •  in 

[^aK»aa  Q^ae 

IMOM^O  ^  9  m 

V^VVV  VVV 


« 

s: 

I 


i  I  ^ 

5  w  w'l 

r  g  S  S  ^ 

«  !s  !e  «  'S 

^  ««  ««  ««  • 

o  •  •  •  ** 

>  —  ^  “ 


cl 


s  s  s  s 

.£  X  X  X  fi 

8  8  S  8  I 
8  8  8  8^ 

II  II  8 

U  W  4.  b  4S 

^  ^  ^  ^  H 


s  s  s  $  s 


I  s  I  s  c  s  s  s  ^  s 

vvvvv  vvvvv 


S<  Q  <  o  <  <  _ 

»e*c  *g»2 

e  a  a  at 

o  o  o  ^ 

VVV  V  V 


Isis  I  s  s  s  s  s 

0^0**0  apa»*e»».e» 

VVVVV  VVVVV 


II  5-:-:-:-:? 


S  S|  s  s 

X  £  X  X  X 
•«  ^  ««  ««  «« 

8  8  8  8  8 

8  8  8  8  8 

?  «  I  €  I 


^  ^  ^  W 


li 

C  8 

g« 

c  8  . 

S  &  I  1 
^ 

I :  s  I 

8  •  &  “ 
<»  4i«  ^  V 

u  «  •  • 

1  s  “ 


8 
U  M 
O  >a  • 

8  8  1 

8  •  • 

I 

8  •  8 

•  S  r 

3  8 

S  ^  o 

>>  ■  u 

8^1 

8  9  u 

V 

•  ** 
08  k 


O  •  • 


£  8  5  r 
^  s  8 


S  3 

S  5  8| 

il’’ 


I 

i 

X  S  M 

*  8 

llss 


^  4f  O 


o 

g 

«iA 

Jl 

g 

^  s 

•  ^ 

8 

5. 

I- 

I* 

I' 


s  S  •  ^  t 

2ll?H 


8 

«« 

S 


o 


Table  B1  Groundwater  Investigative  Analytical  Data 


8SS«8  C8 

aaaaa  O  <M 

•  •  •  • 

VVVVV  VVN04^  M  V 


S«  'O 
fO 


K>  X  S 

^  lA 


V  V  V 


§sss§  «*S 

•  4«a«  a*40N>  O 


f-  >*#•-»-  AJ 
VVVVV 


V  V  V  «i“  O  ^ 


5  ®  * 

siS  I 

m  ^ 

^  ^  •  « 
r  “  “  S  S  S 
®  "i  8  “2 

5  S  S  -  8  8 

i  £  £  £  i  S  S 


—  "SL  >.  >L  X  K 

—  £  «  x:  •  • 

**  V  ^  ^  ^ 

£  i  i  it  oo 


VI 

i  I 

I  «  -8 

«  4^ 

♦«  W  b 

•  O  O 

1  S  5 


»  O  O  k 


•  i  2 

«  £  « 

i:  5  5 

t  I  2 

i|| 

I :  * 

U  «« 

8  •  & 

b  ««  U 

u  •  • 

!  §  • 

5  8  5 

H  S  8 


8 

8  SL  • 
S  I  I 
^  s  ? 

««  o  9 

8  *  . 

w  I 

.  -8  •  t 

**  < 

•S  «  X 

9  S  ^ 
a  o 

^  w 

?  ?L*i  2 

h  2  ■*  s 

I  •  ?  “ 

S  t  «  2 

itli 

X  a* 
Jb  I  w 

9i 

•  X  S 

5  “  *  8 


•  S  8 

•  8  I 

n: 


iSIsil  §. 

s2l  2  2  2  ? 


o 


0» 

a 


a 

a 

o 

o 

I 


^  s 

Kl  «>i 
04 


s 


s 


s 

« 

m  o 


o 


OI  ^  ^  _ 

V  V  |S  oi 


10 


lO 

K» 

OI 


h»  O  O  • 

^  S  8  S 


lA  so  O  _  flO 

OI  <<0  >r  o  ^ 

OJ  M 

V  V  ^  K.  V 


8 

I 


i 

s 


1  ^  8  1  II 
5  S  i  5  5  5 

2  ^  2  2  5  S 


flO  g 

CO  •  o  tA 

»-  W>  ^  K  <N# 

V  V  ^  V  V 


2s 

^  in 


in 

CO 

D  CO 

CO 

o 

in 

m 

OI 

m 

o. 

o 

• 

• 

« 

• 

5  5  ^ 

CO 

o 

fc 

m 

01 

OJ 

OI 

in 

in 

o 

m 

V 

V 

p-  N.  V 

V 

V 

V 

V 

«  § 

CO  *  o 
••  m  OI 

OI 

V  V  «- 


M 


«l 

I  s  s  ^ 

u  ^  Z  is  2 


§  o  o 

s  «“  ®  s  a 

^  V  V  •-  ■ 


K  1C  S 


g 

<0 


S 

2  s  g 

V  a  s 


§ 

8  >#  • 
(Vi  *0 
KV  (M  „ 
(M  •»  W 


§o 
« 
o> 

lA  (A 


I 

<9 


$  8 


O 

V 


8  8 
•-  O 


^  OJ  d 
<0  OJ  OJ 


in  m  OJ 
k.  OJ 


01  ** 
Z  8 


o  >»  m 

W 


1i  8  S  ^ 


w  c»  o  S 

g  ^  8  *  • 

6 

«> 

• 

U  4i«  ««  1 

Z  8  ■  8 

3 

s 

u 

1  s  1  S  ^  r 

1 

8 

o 

— ^  Z  X  u 

Cl  .1 

•  «  ^ 

S 

o 

8. 

8  ?:  8  lli  2 

^  w  M 

1 

8 

-  2  h  2  "  s 

o  *  1  »  8  “ 

m 

s 

>» 

3 

.  S  “  »  t  2 

S 

• 

8  .  . 

fc.  jrf  u 

o  •  • 

B  3  *' 

_  u  • 

£  Sj  f 

^  2  S 


S  S 

^  *« 

2  5  3 

:ii 

8  §  . 


5  ^ 


?  2  11 

It  #  “ 

b  **  I  S 

(J  M  —  I 

•  2  S  » 

5  **  *  8 

•  S  2  -D  -B 

S  •  **  5  *( 

^  S  I  •  ^ 

^  I  s  • 

—  •  O  b 


'i  2 

si 

S  2 


o 


I 


I 


I 


o 

I 


S 

CNi 


K»  O 


X  o 

<0 


s 

po 


<0 

V 


lA  S 

s  ^ 


«  o 

«d 


Is  s 

9  •  ^ 

MO  > 

I 


S 

s  ^ 


o 

M 


S  I 
|l 

5  5  8 

«  e 


O  O  Q  O  O 

K  O  9  ^  ^ 

^  m  «0 

V  V  V  V  V 


o  o  o  o  o 

oO  'O  'x^  'xf 

^  <M  pn  CO  X# 

V  V  V  V  V 


«*  04  P^  CO  X.# 
V  V  V  V  V 


p  O  Q  O  O 

K  CO  ^  ^ 

«^J  PO  CO  X# 

V  V  V  V  V 


<«  S  3  S  S 

Ota  •  •  •  • 

^  04  P^  CO  CO 

V  V  V  V  V 


Ota  •  • 

^  04  PO 


CO  CO 


V  V  V  V  V 


SS333 

•  «•••  ^•••* 
04  PO  CO  CO 


V  V  V  V 


M  M  M 

S  8  S  ^  ^ 

O  O  (9  M  M 

:rri§ 
i !  !r: 
if»i  I 
°  j  i  Is 

'S  'u  'S  O  f 

r  I  -z  s  s 

►-  o*  u  8 

«  O  to  *0  o  o 

§PO  -•/  V  X# 
04  1^  OI 


?  -  -  i 

O  M  VP  ^  • 

riiif 

O  w  w  o  U 

5  -  -  2 

^1  il? 


•r  o  X  _  __ 

o  ^  ^ 

x«  8  J!  s  2 


S  ^  S 

Oi  S  OJ 
V  V  y 


poo 

O  •  OJ 
04  S  OJ 
V  V  y 


8  S 

•  «o  • 

OI  Ox  Oi 


l§ 

w 

1 1  i 


s 

s  s 

04  04  O 


s 

R  ®.  3 

•  Ota.  • 

OJ  04  O 

V  V  y 


s 

S  3 
•  ^  • 
04  04  O 

V  y  V 


S  3 

s 

o 

«A 

3 

o 

O 

04 

R 

e 

ita. 

04  PO 

CO 

CO 

04 

S 

04 

04 

fXta 

04 

y 

y  V 

V 

y 

y 

V 

y 

V 

V 

s 

3 


S 

s 

0 

X 

8 

u 

o 

X 

u 

z 


'S.xO 


*«  *«  O 

4!  «  I 

.«  .«  £ 


r 

it 

,iii 

•«•*#««  w 
««  0  0  • 

0  PC  PC  •» 

-f  o  o  • 

p  t  t  < 

>  x4  OJ 


I? 

4! 


S 

u  **  ** 

.  ;:  8  .  -8 
U  *«• 

0  C  0  0 

5  *  S  J  S 

^0  ^ 

0  0 


3 

>.  0 

8  8 


0  0  >x  c  >  8  fc. 

&  U  W  xta 

s 

u 


I  ^  S  "  s 
!  o  *  I  * 

I.  4«  4«  0  OP 

9  •  &  *  & 

U  Of  u  V  c 

0  0  0  0  0 

C  u  .8  w  £ 

0  44  U  «P 

V  0  4#  u  4P 
0  U  0  _  0 

4*  0  X  0  X 
U  ^  X  ^ 

li  8  •  8 

•  8  8  I  8 
8  I  T  7 

if;  : 


0 

4« 

2 


o 

I 

0  4P  « 

r  3  S 

0  —>3 

5  5 

U  0 

CJ 

s  ^ 

1  3 

I  < 

r. 


■  ^ 


3  ta 


II 

|i 

1 1  i' 
ii?  i: 

_  *0  4i»  0 

I  0  ii  0  4 

O  4#  44  < 

X  0  0  0  «• 

0  0^0/ 


o 


u 

w 

s 

< 


A 

(0 


S 

s  « 

K» 


S 


;Si  S 

K)  O 


®  s  ®.  s  ® 

OQ  •  ^  «  O 

^  o  ^  m  •- 


'O  O  lA  O  ^ 

VA  *0 

•  •  ^  lA  • 

N.  lA  ^  O 


a 

g 

>* 

Ai 

o 

iA 

o 

Ok 

o 

o 

lA 

o 

o 

lA 

lA 

o 

O 

kO 

•*# 

lA 

O 

a 

80 

d 

• 

lA 

• 

o 

d 

tA 

o 

o 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

S 


N. 

80 

O 

tA 

o 

Ok 

o 

o 

lA 

o 

4A 

fA 

Ai 

o 

« 

fA 

o 

a 

d 

of 

o 

lA 

o 

Ai 

o 

lA 

lA 

o 

O 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

o  ^  e  <>  o 

•  o  •  ^  • 

<0  •  >t  •  o 

•-  O  »•  lA  ^ 


s 

3  S  S 

h'*  lA  ^  O 


w 

‘^SSSS  ssS 

••• 

^^lAtAlA  h»^0 
vvvvv  vvv 


‘^SSSS  ggi 

fA*»«*  ••• 

«»^iaia«A 
vvvvv  vvv 


w 

‘'JSSSS  ggi 

»A  •  •  •  •  .  .  • 

^^lAlAlA 

VVVVV  vvv 


®.  SS88  ggS 

fA****  ••• 

v-^tAlAlA  Kh>0 

VVVVV  vvv 


o  v> 

-  5 

A  a 

^  w 

S  ^  A 

w  Ui  UJ 

«  s  s 

C  w  w 
<0 

-  g  * 
8  i  i 

U  «■* 

3  g  g 


s 


i  § 
“  « 


I  ” 


-8  « 

A  A  A 

§  §  S  S 

V*  «•> 

5 

• 

lA 

a 

a 

ir 

^  ^  M  ^ 

A? 

• 

a 

a 

X 

fffll 

>L  >1  >L  >L 

X  X  £  X 

8- 

£ 

^  A 

O  O  O  1  g 

8  I  1  8 

li 

o 

a 

1l1tl 

1  ir  r 

ta  ? 

X  W 

'a^  S 

a 

a 

w  w  w  O  O 
a  a  a  u  u 

o  «  ^  Q  e 

i  ''  s  a 

^  8  8  S  o 

£  B  . 
“  8  1 

1  8 

M  O 

8 

>k 

1 

flS  CB  80  w  w 

r«i  N  i>i  u  S 

3  S  €  s  i 

U  3  3  1  U 

^  u  u  c  u 

.  AI  •  ^ 
-  2  8 
2  »•  8 

1 

8 

(A 

AI  AI  AI  ^  ^ 

k#  ^  0#  < 

<  <  <  «  « 

■  u  S 

I? 

*►  g 
S« 

.cl. 

u 

«  c  «  — 
^  •  J  ■ 

&!ll 

I ;  5 1 

8  •  S  “ 

C  4W  U 

o  a  •  S 

“  8  •  s 
£  sj  5  r 

8  s  s  “ 

M  ”  $ 

w  ««  ««  > 

8  5  55 

:22  fe 
S  ^  . 


8 

O 


8 
U  N 

Q  X  a 

■atf  C 

8  I  S 

^  «  -g 

**  o  m 

8  *  • 
««  I  •«> 

«  •  fe 


§ 

3 


^  *i  S 

I  ^  I 

•  ^  u 


5  83 

-  !8 

:i  1 

^  I « 

"  *  8 


8  « 


£  2  ^ 

♦i* 


I 
8 
a 

8 

3 

II 

a  ^ 

u 

2  5 

II 

“  8 


^  I  "  ^  » 

?  I  8  -y  S  2 

a  o  u  o  £ 


Table  B1  Groundwater  Investigative  Analytical  Data 


I  8  ^  8  I 

O  tA  O 

V  V  M  V  V 


<M 


V  ^ 


•A  O 


^  ^  «>4 


O  V  V  V  V 


»  8  8 
^  ^ 
V  V  V 


I 

CM 

P 


V 


O  tf>  Na 
•  lA  fA 
Al  a 

••  O  ^ 


V  V 


^  8 

lA  Al 
Ai 


I  8  8  8  I 

a  a  e  a  e 
O  lA  V*  O 
V  V  V  V  V 


IV  •-  O 

a  BO  Al 
P  ^ 


8  o  S  iv 

^  lA  lA 

•  Al  a  a 
0^0^ 


8 


»  8  8 
a  a  ^ 


»  8 

f?  $ 


1 

<  4t  O 

s  «  «  $> 

<  O  <  Q  < 
s  N  at  o  « 

8 

e 

e 

m 

1 

Al 

S  o 

K 

o  o> 

«0  lA 

4A 

lA 

»A 

vr 

O 

^  o 

o  o 

o 

Ci 

O 

a! 

V 

V  V 

V  V 

V 

V 

V 

V 

V 

V 

o  o. 


ill  ! 
i  i 


5  5  S  5  5 


III  I 

Hi  ii 

11°  S ! 

lit:: 

^  I 


6 

ill 

^  ^  5 
i  i  2 


««  • 

8  .  2 
ii  i 


M  2  W 

111 

S  •  2 

^  ^ 

III 

I  kl 


II 

P 

I  2  1 
I  1  S 


g  a 

i  8 

«• 

1 


< 


S 

S 


Table  B1  Groundwater  Investigative  Analytical  Data 


Table  BT  Grounduater  Investigative  Analytical  Data 


o 


o 


V  V  V 


2  3  S  S 

m  ^  ^ 

V  V  V  V  V 


3  S  S  8  2  S 

•  •  •  *  ^  • 

9n  m  m  iM  »  iM 

V  V  V  V  V  V 


s 

s:-s 

(M  fV  O 
V  V  V 


SS333  ;oS8SS  8^8 

•  ••••  *4* 

<V»N 

VVVVV  VVVVV  VVV 


•  ^  • 
IM  fM  O 

VVV 


OQQOO  QOOO  QOO 

•  «•«•  ^•••  « 
^fMKtOQ^  ^fMIO<09  IM»<M 

VVVVV  VVVVV  VVV 


s 

s  s 

•  • 

N  (M  O 

VVV 


o 

• 

s 

8  8 

o 

o 

g 

3  3 

O 

9 

8 

o 

i 

o 

fV 

8 

o 

s 

9 

(Nj  ro 

9 

fi  tA 

9 

9 

f^i 

o! 

(W 

r4 

e 

V 

V 

V  V 

V 

V 

V 

V  V 

V 

V 

V 

V 

V 

V 

V 

V 

s  ^ 


u  «#  • 

.eg  .  -8  '  t 

L.  ««  <  *« 

5  I  i  5  i  '  i 

fe  8  i  1 1  2 

a  b.  ^  w  ^  ^ 


i:  5 

?  •  & 

C.  ««  k 

u  «  • 

!  §  • 

5  8  S 

*8  2  8 


-  i  ^ 
5  C  - 

I  &  ! 


eg-* 

i!  I 

k 

^  8  I 

•m  **  W 

*<  je  I 

8  **  1 

tJ 

iSlI 

•  82 

> 

li 


1  S 

ill 


Table  B1  Groundwater  Investigative  Analytical  Data 


Table  B1  Groundwater  Investigative  Analytical  Data 


s 

u 


8; 

« 

a 


9;  s 

S 

1^  e 


8  „ 

°  8  S  S  2 

m  l/\  lA  O 

V  V  V  V  V 


«  8  8 

O*  ^  sfA  •  *0*«# 

KtO«*OlA 

rgvvvv  vvvvv 


i  8  S 

o  d 

V  V  V 


9i  8 
fJ 

Kk  Al 


O  O  O 
O  lO 

Ni  ir!  lA  iS 


^  o 

AJ 


N.  ^ 
O  (M 


® 

•  ^  O 


8 

8 


8 

8 


—  ^ 

^  O  lA 


8  8^ 


O  K. 


8  8 
fA  <M 

•Nk 

Al 


O  Q  O  ^  O 

e  O  «A  N»  • 

Aw  «  •  AJ 

fA  lA  4A  ••  Ai 


^  I  o  S 

Aw  ^  •  lA  • 

^  Al  O  ^  ^ 

•A  V  V  V  V 


8  «  8  ^ 

o  ^  o  ^  o 

lA  O  •  O  • 


8  8  S 


8  8 
^  >» 
K  lA 
lA  Al 


O  Q  O  _  O 

O  m  O  • 
Aa  •  •  lA  ^ 

fA  lA  lA  Al 

V  V  V  O  V 


ll 


S 

>b 

I 


K 
lA  Al 


Kl  V 


o  8  _ 


8 

8  8 


8 

8 


e  ^ 

V  V 


-SS 

a  •  •  *?  ti  tf 


S  *8  ^ 
lei 


8  8  S 


O 

V 


i  **Si 

lilh!  nil! 

I^llll  Hill 

*■80000  00000 


I 


^  }i 

s  ^ 

j  r  8 

r  5  3 

r*^ 

I :  * 

U  ««  «« 

8  •  & 

U  ««  k 

O  «  • 

Hi 

^  2  S  “  ?  1 


•8 

O  St. 

I! 

««  O 

8  » 
**  * 

-S 

5  i 

?  s:  ■ 

c  I  ^ 

1!  I 

“it: 

Jsl 


s 

u 


X  • 


1-5 

II 


I  i  s  •  s  2 

l! 


II 
•  8 
S  i 

^  8 

1  3 

5^ 


!  li 


•  ;  8 

•  ^  1 

t  r  - 

ll  = 

>  oc  *v 


I 

i 

8  !! 
85 
:  s 


S'* 

.  8 


fe 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 

u 

s 

o 

w 

o 

I 


s;  s 

O 


9i  S 

P;  iC 


31 


(M 

O 


S 


s 

s: 

I 


Ni  rw 

3  5  JS 

VVVVV  VVV 


K  N.  ^ 

o^ee«o  090 


fM  O  Kl  »  O 
VVVVV 


N.  K. 

3  «.  2  !S 

M  O  m  O 

VVVVV 


2  O  «0 


Ok 

•-  e  00 


o  ^  o  o  op 
•  <C 

IF*  *  ^  ^ 

<M  O  K>  O 
VVVVV  V 


S  ^  ° 

o*  •  ^ 


i  I 

•  w  w  ^ 

I  s  s  s  ^ 


•  «  £  ^  u  « 

S  2  s  s  i  I 
1  2  £  2  I  J 


I 


I  S  §  S  C  S  °  s  2  S 

o«^o^o 

VVVVV  VVVVV 


I  §  ^  i  R  S  S  8  2  8 

^  ml  ^  ^  ^ 

VVVVV  VVVVV 


^2  l8l8R  82828 


o*-o^o  ^  ^  ^  ^  ^ 

VVVVV  VVVVV 


I  8  i  8  R  8  S  8  2  8 

d«-^d«-^c»  ^  ^  ^  ^  ^ 

VVVVV  VVVVV 


s  s  n 

X  £  f  ^  9 

AiF  «#  «#  w  C 

8  S  8  8  J 

w  w  w  w 

2  O  O  O  g 

2  £  2  X  S- 
u  o  u  u  o 

W  0>  U  «e  ^ 

^  »i«  Q 


II 


$ 


;:  \t 

** 

i* 
“  a 
J  r  * 

5  if 

lil 

i;! 

U  «« 

8  •  S 

u  ««  u 

o  •  • 

•  §: 

2 » 5 


ul 
®  i  s 
s  s  s 

^  s  ? 

«i«  o  o 

8  »  - 

**  I  «•* 

.■8*8 

r  •  S  r 


J  S 


c 

o 


?  5:  ■  2 

|1;! 
&  r  r 

■“  mm 

I 


I 

^  £  I  » 


O 

g 


8  " 

r. 


^  ^  A 

V>  «l  «> 

5  5  5 

0  0  a 

H  «|  si|  ir 

iiiii 

M  ^  M  ^  4V 

ip  jj'Sjj-J  •  8  Of* 

So*  * 

8  8  8  8  8 

8  8  8  8  8 

£  5  y  1  «  < 

€5555 

8 

V-  ^  ^  <SI  (M 

1 

Table  Bt  Grounc^ater  Investigative  Analytical  Data 


o 


I  8  ^  ^  I  8 

o  in  $  $  o 


V  V  CM  •-  V 


M  #n  ^  o 

4^  n4  K  m 


o  in  Q  ^  Q  o 

O'  «  in  *n  o  m  o 

Ki  ni  *  •  •  •  • 

in^o^*“ 

ovvvv  vvv 


So  oSn.oojqo 

NiO  oni*in»nomo^ 

•  <P  m  ^4>i*** 

oin«««  pnoino^ 

inni*  •onir^  • 

V  V  ^  ^  ^  ^  ^  ^  A  O  V  V  V  V  VVV 


a  *>0  0  * 

o  in  in  o 
V  V  «o  v)  V 


I  8 


'O  in 

2  2  2  7 


o  in  K.  o  nj  Q  o 

a  m  >n  o  tn  o  a# 

0  ^  a  a  a  a  a  a 

»^VV  VV  VVV 


<  <  <  <  < 


a  ®.  !5  8  s 

•  O'  ni 

in  ^  A  ^  A 


o 

o  in  K  (^9  0 

a  m  m  _  K>  o 

m  CM  •  •  O  a  a  a 

mvvv^  vvv 


4  S 


s  111 


li'Sigis 

.1  lull  ilHI  ill 

•-  m  m  S  uSSSS  iaoaaiui  'xx4! 


nisi 


5  5  i 
t  J  2 

I :  I 


?  •  O 

U  A*  U 

o  m  m 


^  w  w 

5  St  5 

^  S  I 

lit 


•  ** 

?  s:  i 

t  I  ^ 


l2  I 

l-i 

3  «  J 
»  S  I 


§8.23x1^88 

i^w  S  w  »<2  •  p  — 


•  8  8 


^  2  -a  2  5 

^  ?  u  5  i 

^  O  a*  O 


III 


■®  o  "  8 

«  •  ci  «« 

ti  7  •  J! 

o  k  o  X 


o 

s 

u 


o 

Ot 

« 


k!  8 

A 

< 

a  > 

m  o 

8  8 

»C  8 

s  » 

K? 

O 

•- 

V  V 

ei 

V  V  V 

O 

V  V 

^  s 

V  V  o 

m  iC 


g8S«8 

•  •4««  ••fMO40  O  ^ 

4>i  ^ 

vvvvv  vvmmi/^  «<r  v 


S 

5 


8 


S  S 

^  « 

m  CM 

Xi 

8 


ggssg  Cg^^^ 

vvvvv  VV<^«^IM  (V  V 


im 

« 


S!  g 
«  Jf 

K)  N 


8  S  S  S  „ 

•  •  •  •  CO 

^  V  ^ 


<  < 


O  K 

^  ^ 

'O  •  •  O  •* 

'C  •-  V*  m  • 

•  9i  CM 

VVVV»“  »»VVK«-  ••  V 


s  o 
e  ^1 


«» 

I 


ii 


8 

%. 

I 


;S  § 

*0  •  •  A 

Sit  W  M 

§ 

4S  *#  ««  w 

II  n 


I  s 
*«  ^ 

^  O 


i  I  I  ^  ^ 


I  ?  ^  8  S  i  5 


.  O#  >»  > 

•#  >b  >  >»  X  X 

•••  X  j;  X  •  • 

4#  ^  ^  Ai 

4  2  2  2  o  o 


1  8 


S  8 

ll 


•  e  8 

I  6  S 

111 


•-»'>> 


P 


o 


01 

« 

a 


s 

fO  o 


Q 


« 


s  s 

K) 


O 


m  00  o 
Kl  5 


V 


V  W 


I 

00 

d 

OO  O 
•  O 

OO 

X  <<0 

lA 

X  o 
o 

Q  •  O 

e 

g 

1 

•<# 

2  o  o 

O  lA 

lA 

O 

tA  00 

K»  N- 


AJ  ^  AJ 
V  V  «) 


S  * 


00  g  ^  ^ 

od  •  Q  N  fo 

•»  4A  ^  K  ^ 


S 

8 

!::  ®‘  “ 
^  V 


o 

o 

Ai 


o 

AJ 

O 

g 

g 

8 

O 


lf>  00  _ 
N>  O 


00  o 
•  o 


5  I 

V  ^ 


s  s 


d  S 


_  Kl 
N.  O 
V  ^ 


o  S 

g  2 

!2 

0  oe  V 


I 

u 


8  ^ 

9  ^ 

z  a 

i« 

^  1 1 
«  'c  tw 


k. 

8.  £  i 

l!i 


fc.  ^  u 

U  •  • 

■  3  . 

£85 

U  £  S 


S  I  S 

^  ? 

woo 

8  *  . 


•s  «• 

■  S 


8-  S  8 

U  W  ** 

o  S  8 

01  w  •••  O 

5  i  y 
•• 

8 
w 
O 


O  w  w 

?w  ^  O 
>»  S  0. 

I  I  ^  I 
5  5  l| 

^  ^  08  cr 

W  £  ■  *< 

s  “  ■  I 

o  «  -  I 

S  •*  J  ii 

5-28 

S  S  I  2  ^ 

I  £  I  •  8 
8211  £ 


O 

g 

w  « 

II 
•  8 
g  8. 

2  8 

I  S 

II 

li 

gl 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


5  2  8 

•  o 


p  Q  Q  O  O 

N.  a  ^  '•t 

CNI  k!  «0  ^ 


«-  r>4  K)  «  «0 


a  • 
rg  r>j 


o  o  o  o  o 
«0  'O  ^  ^ 


«-  fNi  <0 


o  o  o  o 

^  40  ^  ^  «A 

fsl  fO  «0  40 


O  O  O 
40  » 

tsj  S  (g 


•-  Al  40  ^ 


8  0  0  0 

^  <g  1/^ 

^  e  •  •  • 

^  rv  M  40  40 

V  V  V  V  V 


So  o 
•  *o  * 

IV  /g 


«-»  <V  K>  <0  ^ 


8  5  s 

IV  S  fV 


VI  </>  VI  u 

5  5  5  -  -  2 

O  (9  O  M  <A 

'"'"'"5  5  S  e 

gOQ^^w  owvi^v 

|s8|| 

■g-llaS 

0««C| 

uuuO£ 


111 


*2* 

IV  OJ  o 


s 

40  o  «« 
lO  ^  •  o 


s  2  a 

IV  IV  o 


UUUO£  fVO 

xcT 


g  K  5  »  *  * 

vivivcvfvfv  oTivivfvin 


s  s  1 

ill  i 

«•>«#««  V 
**  •  «  « 
•  X  X 

5  5  5  0 

0  •  I  • ' 

>  ^  IV 
•  »  % 


«  S 

** 

8  ■  -8 


0  _  0 
0  ««  9  «•* 
0  >»  C  X 

Mil 


u  7  ^ 

0  0  0  0 


0 

U  «« 


S  •  8 

0  §  0 

U  A  U 

J  fe? 


0 

€  2  -g 


S  ■  8  ■  w 
18  7  8  2 

■  a  k  o  i/* 


Table  Bt  Grotjnduater  Investigative  Analytical  Data 


o 


% 

« 

a 


3  s 

Kl  O 


5  S 


s 


^  !Q 


is 


s 

4* 

>> 

I 


O  1/^  o  ^  o 

a  O  .  ^  . 

00  •  ^  *0 

^  o  ••  »o  •• 

y  V  V  V  V 


sr 

O  1/1  o  O 

•  o  •  -o  • 

CO  •  •  o 

V  V  V  V  V 


O  (A  o  ^  o 

•  O  •  ^  a 

00  •  •af  «  O 

•“0^4/1^ 

V  V  V  V  V 


_  S  ®. 

CO  •  •  o 

^  O  ••  4rt  ^ 

V  V  V  V  V 


O  M 

''  5 

^  (0 
w 
O 

o  ^  ^ 

W  UJ  UJ 

®  s 


«  o  S 
g - 

S  I  I 

k  ««  «« 

5  8  8 


S  5  •  «  8  8 

^ 

S  N  ni  iti  S 

•  *  •  •  •  • 

■  M  N  M  ^ 


'O  O  1/1  O  ^ 
^  Kt  •  *0 


V  V  V  V  V 


®.  S  8  8  8 

M  •  •  •  • 

^  ^  tA  lA  «A 

V  V  y  V  V 


V  V  V  V  V 


^  ^  lA  «A  lA 
V  V  V  V  V 


^  O  lA  O  4A 

^  Kl  a  •  O 

a  a  ^  l/>  a 

K  lA  ^  O 

V  V  V  V  V 


o 

o 

lA  O  (A 


lA 

••  <*#  lA  lA  lA 


V  V  V  V  V 


5 

K 

V  V  V  V  V 


•  4A 
«A  »• 


«»  lA  lA  lA 
V  V  V  V  V 


yi 

§ 

w 

«> 

w 

y* 

i  § 

%  S 

M  M 

>  X 
£  £ 

>  > 
£  £ 

o  ~ 


§  §  o  §  c 

S  S  €  i 


>  ''SB 

r  8  8  2  ^ 

"S  "5  ^  ^ 

%  I  i  ii 

^  40  •*  m  ^ 


lA 

s  e  g 

K  K  d 
V  y  V 


s  s 

58*^.  ®.  S  ®.  5888  8*^8 


h.  S  o 


8  8  8  8  S 


y  y  V 


w 

*^8888  S2i 


K  ^  e 
y  y  y 


I  : 

'V  ^ 


8  ^  « 


I  I 

9  *0 
^  8 

g« 

U  4* 

•  ^  8  • 

i»  *5  •  ^ 

^  J  g  8 
“*  •  0  ^ 

i:  5 1 
^  •  I  ^ 

u  ««  C  ^ 

u  «  •  • 


8  SL  • 

%^^ 

1  sl 

8  *  - 

I  •«- 

«  '  8 

•  S  5 

S  .  8 

2  ^  ^ 

C  w 

8^5 

•  ^  U 

>h 

8  t  5 


■  3  .  r 

£  8  5  t 
^  j  «  5 


2  s  » 
8  r  -  5 
-  ^  : 

>  «  V 
•• 

8 

i 


in 

:l  I 

«  8  w 
“  *  8 
8  f  Tl  ^ 

•  “  5  ** 

^  I  8  7 

O'  •  a  i> 


o 

s 

M 

8  i 

I  ^ 

B  a 
« 

^  3 

tl 

II 
|l 

II 

^  m 
m 

a  JR 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


V 

Ok 

« 

a. 


5  s 


s 


oQoino  goS_^ 

•  OlAO  •^OfO 


m  l/k  o  (M 
V  V  V  V  V 


s 


O  Q  O  lA  O 

o  in  o  • 
^  a  a  •  «0 

m  m  in  o  ni 

V  V  V  V  V 


V  V  V  V  V 


M  m 

ft  o  8)  _  St 

^  S 

o  ni  o  •-  V 

V  V  V  V  V 


S  8 

K>  O 

's* 

Kk 


^  8 
o  in 
in  o 


Kk  in  in 

V  V  V 


ru 


8! 

Kk 


8  s# 
O  PO 
a  Kt  • 

o 

V  V  V 


o 

St 


8 

^  8  S  S  5 

N*  •  •  •  'O 

Ki  m  in  o  ni 

V  V  V  V  V 


8  O  8 


?  g  o  « 

a  m  a 

e  ^ 

V  V  V 


ll 


s 

SL 

I 


w> 

3  M 

§ 

If  s  s 

I  I  •S.  •S. 

II  8  8 

att 

*^11“ 


Zilt 

i  i  8 

Ulhi 

■5  S  »  »  •fe 


,  SL  Jt 

^  - 
u  o  o 


IMI 

•:  g  I  t  £ 


o  a 


o  o  o 


8  8 

S  S  8 

kJ  o  S  o  8 

V  V  V  V  V 


8  S 
S  S  3 

a  a  CO  a  st 

#n  o  ^  o  m 

V  V  V  V  V 


8 


^  S 
?  8 


O  tn 

®  -a 

a  *0  a  ar 

pn  o  ^  o  in 

V  V  V  V  V 


8  3 

o  ^  o  ^  o 

pn  o  2  o  S 

V  V  V  y  V 


I  I 

"8  i 

II 

S?  U  U 
Q  8  8 
8  8 


?  I  ^  I  s 

Itf  Ul  X 


i  3  S 


i  3  S 

O  pa^  O 

V  y  V 


in  o  C 
o  o  m 

d  K  o 
V  y  V 


i  3  S 

d  K  e 

y  y  y 


g  5  2  ®  c  c 

■  «  e  c  X  wc  aS  .5 


III 


*  z 

iJ 

Z  8 

** 

i* 

.  =  I  . 

u  *«•  •« 

5  8  8  1 

a^  B 

^ 

i:*! 

8  •  8“ 

u  ^  u  « 

p  •  •  • 

e  5  X  «« 

^  £  S  “ 

«P  •  X  • 

h^l 

•  S  3  I 

pl8 

ll; 

•• 

8 

40 

s 


O  >S  • 

s|  I 

^  s  I 

MOM 

8  •  . 

««  I  •OT 

*  -  • 

«  s  > 


*«  a^  O 

>S  ■  b 

i  £  r 
fl  ll 

1  C  M 

“  I  I 

•8  I  M 
**  *  fl 


e 

8 

15 

s  * 

«P  ' 

8  .. 
7  8 

i  : 

r. 


8  2 


Is 


S  I  2  2  S  . 

ll-*-- 
III  £  -7 


Table  B1  Grounduater  Investigative  Analytical  Data 


®  i  ®  2  s 


0>  O  »• 


V  V  V  V  V 


^a^aa  ^ea 

<Momo^e  «-o«o 

VVVVV  VVV 


O  ^  O  o  «p 

a  ^  a  ^  ^ 

^  a  ^  a  a 


fn  Ok  O  ^  O  iO 

VVVVV  VVV 


^  _  1^  ^ 
O'^ooa  oooo 

a  aO  K  •  fO  m 

^a^aa  Aiae 

<MOK)OkO 


i  i| 


^  e  e  e  ^  3  8 

O  O  O  w  w  w 

llllli  III 


I.  S§SC  SS8SS 

0«-*0^0  9^  9^  9^  Wil 

VVVVV  VVVVV 


s  s  s  s  c  s  s  s  s  s 

0«*-0«^0  ^  ^  ^ 

VVVVV  VVVVV 


Ssisc  8S8SS 


VVVVV  VVVVV 


I  S  I  S  ^  S  s  8  S  S 

Ov»0«*0 

VVVVV  VVVVV 


an  s  s  s 
lllll  IIIIJ 

lllis  8MS8 
'S'S'6'58  00888 

otttfcl  till? 

#•  f  I  tav  ava^a^asMW 

oooeo 


o  e  ft 

::  s  i 


.  -8  ' 

1 

?  s:i 


!!S|s; 

c  V  ^  o  w  •• 


C  V  «« 

f  .  s 

C  ««  k 

o  o  • 

!§: 

■5  8  t 

^  S  8 


•  >  •  U 

•  t  i 

i' 


t  ii 

w  0 

s:  J 

•  82 

>  w  «« 

l! 


Table  81  Groundwater  Investigative  Analytical  Data 


o 


Isssl  8§8l8  K8S 

d~0^^ 


V  V  V  V  V 


O  O  M  Q  O 

•  lA  O  lA  e 


•  •  90  o  o  *o  t*<^^** 

0«A  eiAS  ^ 

Vv3o:^  |^^^raA  ^VV^V  VVV 


Issa?  *. _ '.sis! 

»U\«r-0»0  ^  1  Ji  1  0»“0^ 


O  U\  »“ 
VVV 


V  V  V  V  VVV 


gg  o--*5«lS8K8S 

d  d  5?  s  a  ««  a  -  S  2  d  d  d  d  d  K 

VyS~d  OVVVV  VVV 


V  V  V  V  VVV 


!  i  s 

Mi.! 

<1111 

c  "S  ‘8  "o  "S 

18  8  8  1 
2  fi  S  €  d 


\U  I 
nii 

11°U  ! 

Hf:?  I 


w 

III 

X  X  2 


1  « 
.  Z  I 

l|i 


'i 

•  I  ^ 

8  *  • 

■1*6 


i:*l 

i.  A*  ^  • 


t  S Si  I 

sSii 


U  **  ** 
8  •  & 
8  8  8 

•  §: 
■£  8  d 

111 

hi 

8^1 

iv 


I  .  y  u 
•  *2  > 
«  #  «2  «2 

S  S  ll 


S!l!  i 

iiii  i« 

iililii 


d 


Table  B1  Crounduater  Inveatiflative  Analytical  Data 


o 


9^  e 


5f  8 

rS 


8 


Of  8 

S  I 

8 


5  8 

rC  CM 
m 

I 


li 


S  ® 

”  ^  8  I  '» 

»M  <0  in  g  •- 

V  V  S  ^  V 


•  8  *0 
5  uJ  S 


lA  ^  K 
V  Al  W  V 


I 

§«A  O  O 

•  O  O  ^ 

m  «*  O 

CM  •-  V  K*  -Nt 


CM  ^ 
V  V 


V 


V  «  ^ 


*i  s 


V 


s  CO  8 


8 


^  «0«ONt^  o  ^fip 

V  vv?5vv  MIAVCMIA 


«A  $0 


s 

I 


^  <  u  w 


4  8 

1  1 
««  u 

1  g  s 

g  s 

s  5 

y  >  -• 

U  U  M> 

u  « 
«•  ^ 

1 1 
<8  N 


S  I  ^88  §  I 

y.  b“.  fi  ^ 


i  §  * 

<0 

m  0 

^  CM 

s  ^ 

pA 

1 

« 

:S 

0 

e 

0 

ill 

^  *1^ 

^  «A  V 

0 

V  ot  ^ 

V 

0 

CM 

»-■ 

S 

lA 

C  5  S 

• 

4d 

m 

« 

U 

k 

•« 

•  I 

u 

•«• 

1 

s  « 

« 

^  0 

s  •  r 

«#  *« 

0 

M  ^ 

?  s  «« 
1  8  £ 

U 

«# 

.  ?  I 
|ii 
tti 

111 

(.  ««  «i« 

8  •  & 

i:  ii 

]|i 

8  s  s 

««  «  X 

ht 


-  2  * 

S{  *  • 

*if  c 

.  -8  '  b 
"i  3  * 

”  I  u 

^  « 
8  2 

r  s  -•  g 

2:1: 

jfll 


o 

§ 

ll 

r 

g  - 
^  8 

3  a 


Is 


2  5 

m 


8 

S  1 

r|T 

S  m  ^ 

aa 

8 

I 


2 

#*  X  g  «f 

•  ^  i  { 

“  S  2  * 

Ullili 

8  £  I  2  S  2  7 


Table  B1  CroundMater  Investigative  Analytical  Data 


o 


Tabic  B1  Groundwater  Investigative  Analytical  Data 


o 


& 


5  8 

s  ^ 

lA  O 


5  2 

•  o 
*- 

V  V 


^  O  lA 
^  • 
e  •  ^ 

lO  ^ 
V  V  V 


s 


i/t 

o 


^^ssss 

D#)eeee  s  ee 

VVVVV  VVV 


s 


s 

3  S  “i  S 


lA  ^  O 
VVVVV 


*>.  S  8  8  8 

•A  •  •  •  • 

lA  lA  lA 

VVVVV 


V  V  V 


8 

>e 

8 


^  O 
V  V 


o 

d 


V 


^  O  lA 
^  9A 

K  lA  ^ 
V  V  V 


O  «A 


V  V 


8 


8  8 
^  >A 


V  V  V 


s 

«.  s  «.  S 

«  ^  ^  •  o 


VVVVV 


i  <>.8888 

e  fA  •  *  •  * 

O  ^  lA 

V  VVVVV 


S 

SL 

I 


w> 

S  M 


S  A 
w  lii  ui 

«  8  S 

e  Sar  W 

I  i  ^ 

p  «  £ 

U  ««  «« 

III  _ 

w  «  £  VI 

T  4i  5  5 

^  o  o  o 

•  •  •  w 

Z*  Z'Z'*  % 


< 

S  Si  3 


8  8  8  8  8  8 


>  >b  X  X 
«  «  X  « 

««  M 

I  I  1 1 

III! 

_  3  3  3  3  e 

sSssi 

J . 


3  i  i  t  I 


mil 

■S  3  3  3  3 


iJ 

^  3 

*# 

.  =  I  . 

u  w 

5515 

iili 

i:«| 

I  • 

b  ««  w  ^ 

o  •  •  • 

• 

C  u  «  « 

-  *  **  3 

'O  e  M  u 

II « I 

IT 

>  ac  V 


3  1  • 

S|  ! 

3  *  • 

h»  I  Si* 

« :  • 

!*! 

a 

•  *d  ^ 

X  ■  S 

s|l 

«#  sS  X 

•  ^  ^ 

^i| 

•  t  ^ 

X  ■  «« 

**  i  I 

5  3- 

«  2  g 


o 

I 

I 

S  ' 

U 

1 ;. 

|v 

It 

1^ 


|||?|3 


e« 

t 

I 


Table  B1  Grounduater  Investigative  Analytical  Data 


o 


I 

a 


3  8 


O  Q  O  O  O 

O  1/^  >  • 

in  lA  iS  ^ 

V  V  V  o  V 


o  8 
to 

M  fM  O 
V  V 


B 


s  s 
s  s  5  i 

»A  O  ^  O  lA 
V  V  V  V  V 


O  K-  O 

V  V  V 


AJ 

lA 


s 


8 


»A  lA  lA  O  A« 
V  V  V  V  V 


$ 


e 

V 


S  8 

S  S  ®.  8  ®. 

lA  O  O  lA 


O  K  O 

V  V  V 


s 


8 

8  g  S 

^  a  a  • 
»A  lA  lA  O 

V  V  V  V 


e 

V 


O  V  V  V  V 


V  V  V  V  V 


C> 


V  V 


8 


8 


5  8  s 

PA  lA  lA 
V  V  V 


8 

8 


o  8 


8  8 
8  8  3 

a  a  IB  a 

PA  O  Ss  o 
y  V  V  V 


a  a  a 

O  N.  O 


V  y  V 


^  ^  § 
I  5 


I 


2 


«« 

I 

I 

I 


i  * 

“  9 


u 

o 


•  C  tl  *2  « 

r  5  5  ■  8 

ulil 

i:S|5 

8  •  &  *  & 

k  *#  4.  V  I. 

U  •  •  •  • 

■  3  ^ 

c  S 

• 

^  u  *« 

•  U  •  • 

~l  £  «  45 


2  I 

u 


U 

1  s 


i  :  •  s 
•  S  8  I  8 

lif‘f 


II 

I* 

I  I  2 


O 

8 

!  8 

8  i. 

^  8 

31 


li 

’I 


l|^  85 
1 1 2  i  « 


s 

2 


Table  Bt  GroundMtcr  Inveetlgatlve  Analytical  Data 


o 


s 

u 


I 


311 

N.  IV 

r* 


s 


IV 


2 


s 

8 


i  I 

IV 

I 


K 

®  «  ®.  s  e 

^  a  ^  • 

IV  e  m  a  o 

s  s 
^0  80 

^  8  ^  8  C 

•  a  a  a  a 

a  •-  o  •-  a 

1.00 

1.70 

1.00 

1.10 

1.00 

vvvvv 

V  V  V 

VVVVV 

vvvvv 

»«• 

o  of  o  o  a 

S  s 

1  8  1  g  c 

8  R  8  ?  g 

«-  a  he 

IV  o  a  a 

S  o  « 

a  a  a  a  a 

a  ••  o  ^  o 

vvvvv 

V  V  V 

vvvvv 

VVVVV 

^  i  *?  2  s 

^  a  ^  a  a 

IV  a  m  a  o 

e  S  a 

a  lO 

^  a  a 

1  8  1  8  C 

•  a  a  a  a 

a  ^  o  ^  o 

8  R  8  R  8 

a  a  a  a  a 

vvvvv 

V  V  V 

VVVVV 

K  N. 

3  ®.  S  R 

®.  2  s 

1  8  1  S  ^ 

8  R  8  S  8 

a  a  a  a  a 

IV  o 

V  V  V  V  V 


^  O  2 


vvvvv  vvvvv 


t 


w  ll» 

i  i 

s : :  s . 

«  5  «  5  8 

8  8  8  8  1 

o  o  o  o  g 

'€€'6^0 

it  t  t  « 


^  ni  M  a 


mil 

8  8  8  8  8 
8  8  8  8  8 

II  111 

o  a  o  o  a 

III** 

^  IV  IV 


iJ 

Z  8 

5« 

.  8 

si: 

ill 

i:  5 

7  •  1 

8  8  8 

in 

•  ^  9 


•i 

^  >2 

-I  * 

1  -  1 

V  o  8 

8  “  . 

«>•  • 

^  ^  5  S 

5  1*6 

”*  •  *J  — 

O 

>•  ■  i 

C  I  -*  S 

i: 

*  8  r  r 
55  11 

2  i  *£ 

z;U 

^  a  ^ 

««  X  g 


o 

s 

** 

s 

i  7 

«  ^ 

8  r 

S' 


u 

•  X 


I 

8 


8 


55|5I28|.' 

-92|.8e- 

8  5  I  8  S  8  Z 


•  >  u 

•  8  1 
St¬ 
ir 

>  a  V 

M 

8 

O 


Table  81  Groundwater  Investigative  Analytical  Data 


o 


& 

a 


5  8 

Ki  e 


I  §  s  s  I 

O  lA  ^  O 

V  V  V  V  V 


iS  O  S  K  o 

^  •  lA  KI  O 

•  ^  •  a  a 

V  V  V  V  V 


8 


3  o  lA 

K  O  O 


O  «A  ^  ^  O 
V  V  V  V  V 


s|  sSsIs  »S3 

^ 

V  V  V 


•  Al 


3  8 

Al 


o 

>w 

KI 


I  S  £  S  I 

s  e  e  e  e 

O  «A  ^  O 

V  V  V  V  V 


s 


K  lA  »  O 

a  e  e  « 

o  «*  lA  Al 


O  V 


S  a. 

*A 


8 


Z  8 
2  ^ 


S 


I  S  S  8  I 

sees* 

O  «A  4-  «*  O 

V  V  V  V  V 


S  §  8  i  8 

•  sees 
V  V  V  V  V 


V  V  V  V  V 


»  8  3 

see 

A* 


A  ^ 

s  s 


ee 

s 


Table  B1  Grounduater  Investigative  Analytical  Data 


P 

s 

u 


I 

& 


s 


o 


9fl 

5?  a 


<M 


S 


ll 


s 

s: 

I 


o  o  o  o  o 

O  »  lO  o 

^  ^  ^  ^ 

V  V  V  V  V 


8  s  s  ;8  8 

^  ^  ^  IM 

V  V  V  V  V 


S  o  K  o  3 

K  O  ^  O  lA 

O  O 

V  V  V  V  V 


3  O  K.  o  3 

O  «.#  O  lA 


^  ^  ^  Al 

V  V  V  V  V 


o  ^  ^  o 

V  V  V  V  « 


eeaee  a«e«a 


V  V  V  V  V 


y  V  V  V 


III 

I 

f  4#  44  W 

.  Illl 

•  ^  ^  >>  > 

^  ^  *  * 
A  ^  A  •  • 

^  44  ^  *4  ^  ^ 

I  «  1  «  o  o 


1 1 


il 


11  S  8 

Hill 


O  O  tm 


M  O 


Al 

4— 

y 


3  a 

eH  y 


888;ii8  cs:;s^  8 


8  S! 


I «  J 

««  w  w 

f  o  o 

I  €  € 

111 

»*-  >  > 


*  Z 

^  8 
44 

s« 

.  c  I 

i  &  I 

w  « 

8  ^ 


^  • 

m0  !• 

-I  * 

8  *  • 
44  I 

•  •8  '  • 

■  i*  b 

J  s  r  -s 

C  >>  ■  I. 


8.  5  i  i  ■  1: 

-  -  t  I  -«  g 

1  S  g  o 

«  i  t  r 

2  •  &1 

2l  p  • 


i;  * 

4.  44  44 

8  •  & 
U  44  U 

o  •  • 

£85 


44 


H  •  44 

^85 

44 

i  8 

•  8  S 

•  8  1 

I  “  ” 

I  r 

>  «  V 

#• 

8 

I 


O 

I 

44 

l| 

s 

1  8 

m  'v 

i  ' 

S  . 


*4  £  ■  44 

^  ■  I 

1*^1  -- 

I  5  1 1  8  S . 

8llS  111 


o 


«» 

7 


a 

« 

a 


4  8 


s 


lO 


s 


I 


o 


•«# 

V 


S  «-  o  o 

CK  O  O  •- 

K)  •  l>J  ^ 

<M  ^  fNJ 


8  8 


8 


flO  •  O 
^  y>  ^ 


t/s 

•  • 

fc  5 

V  V 


8 

8  »A  • 

•  O 

£  5  V 


'O  'O  t: 

«  o 
<M  V 


«0  * 


V  «  oi  V 


U 


g« 


7 

.  8  .  « 

tm  ** 

•  C  «•  *2  •» 

r  5  S  J  5 

liiii 

lisp 

I»  ««  u  p  u 

U  •  •  •  0 

•glJ*--*- 

■  o  •  • 

C  O  X  «i*  X 
9  ^  u 

V  •  «#  2  «« 

•  •  • 
•  X  •  X 

V  ««  X  w 

I  i  8  •  s 

Im  -m*  ^ 

m  m  o  m 

•  >  o  X  u 

•  i  1  u  1 

111  = 


s  I 


o 

8 

u 

>  8 

•  8 

g  A 

7  8 

«  ^ 

2  S 

31 

li 

^  s 

lii  8l 

i:  8  :s 

B  O  W  O  X 


« 

S  r 


■  u 

•w  *1* 

■'  I 

X  •  *«  «« 


^8 


S 

% 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


i: 


S  S  S  S  5  ^  S  S  S  S  S  S 


^  to  ^ 


^  esd  0^  to  to 


i  $  (SJ 


V  V  V  V  V 


V  V  V  V  V 


S  3  S  3  g  S  3 


^  tu  tn  to  ^ 


«•  <M  «0  CO 


O  O  Q  O  O 

CM  lA  9  •  OJ 

CO  CO  OC  S  CNJ 


OQQOO  PQOO  OOO 

•  •eae  fMe«e*  •'O* 

«»<MI^CO^  to  to 


M  M 

5  S  S  ^ 

(O  (O  O  ^  VI 


^  ^  "  s  S  S  Q 

^  —  ^WW  Q  ^  ^  C 
OQQwv  OVIVI«^Cl 

ggg--  '"552-8. 

ittfi  |ssii 
lllfl  f  I  i|s 

UUUO£  ••««««# 


s 

to  O  sf 
-n  is:  ® 

f>4  IM  O 


^  Ji  ^  3  S  fc-S.-S.I'f  -8.18 

Cb>^9X  XO 


il? 

£  X  & 


CbXOX 
1*1.^.^  O  X  W  X 

ci'OiA^oo  o  t:  t: 

fi'nVV'i'i  wrSSsi! 
£ 


W  *#  Q 

2  S  I 
<«  '«  £ 


9  ^  S  8  m 


o  >.  • 

*.  k 


S  I  s 
^  s  ? 

woe 

ii  *  - 

t 

■SIS 


V  C  2  *5 
w  n  g  ■ 


kn? 


i:  5 1 


7  •  & 

u  ««  u 


U  ««  U  V 

u  «  •  • 


e  —  5  ^ 

«i#  O 

J  t  ^  Si 

I  “‘  S  5  ^ 

•  90  X  < 

«  X  •  * 

&  c  r  8  V 


I  "  S 

«  9  o 


•i:s 

C  U  X 

•mm  t  ^  t. 


■8  S  S  “ 

•  X  • 


H  8  9 


2  5 

X  i  ** 

**  i  I 

4rf  «e»  9 

S  S  m 

**  *  a 


•  • 

•  >  u 

k  » 


!  ■*  'S  fe 

8  r  -  « 

5  a  f 


S  I  2  ^  g  . 

•  _  ^  O  ' 

•  g  •  W 

^  e  «#  a^  •«  d 

C  X  d  •  •  -a 

d  o  k  o  X 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


®  S  s  ^ 

«o  •  ^  •  o 

^  o  ^  lA  V 

V  V  V  V  V 


^  O  lA  O  lA 

fA  •  •  O 

•  •  ^  lA  • 

lA  ^  O 

V  V  V  V  V 


8  S  S  8  S  5  I 


V  V  V  V  V 


^  s  ^ 

®.  8  8888  esg 

«e^eO  e  .^lA*  Kl**** 


®  ^  •  O 

•-  O  ^  lA  »• 


V  V  V  V  V 


K  lA  O 

V  V  V  V  V 


^  lA  lA  lA 
V  V  V  V  V 


3  S  S 

®.  38'0*.S  38888  S3g 

S  6^  ^v>-  =  !So  k2o 


^  o  lA  <» 

V  V  V  V  V 


V  V  V  V  V 


V  V  V  V  V 


I  i  - 

''  -g  -8 

35  Sisg 

II  nil 

^  ^  ^  4i«  ^ 

1 1  1 1 1 1  ; 

It  lilt  a  S 
%%  ffff  1.^ 

Sesie 

56  66665  552 

.11  T  I  •  I  ^  ^ 


.  ^  I 


tm  9  ** 

ILt  i 
9  w  S 

1  o  * 

u  **  ** 

9  •  & 

u  ««  t. 

o  •  « 

•s  u  «# 

!  3  • 

£  Si  5 


A. 

•I  * 

^  o  m 

«  »  • 

I  — 

.  *  •  i 

il  X  ••• 

J  S  b 

8  SLi  2 

t  I  -*  S 

“  s  t  r 

IS  11 

s  •  “ 

V  f  c  -w 

b  **  I  I 

U  V  •>  ■ 


«  ^ 
ill 
Kl 


s  I  • 

5  »  ’ 


Table  Bt  Groundwater  Investigative  Analytical  Data 


o 


^  a  •  •  ^  ^  ^  • 

vvvvv  ovvvv 


s  s 

O  U%  o  ^  o 
o  •  o  • 


vvvvv 


vvvvv 


vvvvv 


m  S  S 

oooo»o  eS  ^  oSo^o 

•••OK^  p^o*o* 

ii^tA«Ae<M 


«/%  V  V  V  V 


v« 

§  s 
§ 

I  1  5  S 

If  S  S 

S  5-  8  S 

^  1-  f  £ 

*d 

X  2  ^  ^ 

^ 

I  iji , 
I  TtlJ 

=  =  1 1  r 

O  O  iS  O  O 


^  o  C 
o  o 


S  9  S  S  ^  p> 

OOOiAO  0«  ^  OlAO^O 

«otno«  ir\«^OKi  r^o«o*  oom 
N.«.*>0  *.»• 

l^iAlAOfM  f^O^OiA  OKO 


i  3  S 


8 

I  5 

I  I 


is  8  I  I  « 

g «  8 » :  I . 

.ICg.-g-S  1^ 

s&sis'r  if 

—  5  u  _  < 

ee£«2r:s  »' 

x0««0^e  MV. 

!:5|5?"  *f 

?eJl“»ti:  g\ 

O0000&0  0<^ 

•s;=;*»  It 

* 

I‘lili5  4* 

ll!i!i|4lr 

0090_V««0f 
m  ^  0*^00  kOdB 


Table  B1  Groundwater  Investigative  Analytical  Data 


o 


8 

U 


& 

a. 


S 


s 


5  S! 

K  M 

I 


s 

s: 

I 


®!5®.  SS  Isigl  8S828 


=!  «  ®.  S  S 

^  e  ^  •  a 

OJ  O  M  O 

•  V  V  V  V  V 


«  ®.  ?  R 

^  a  ^  a  a 

fM  O  O 

V  V  V  V  V 


3  S  R 

a  a  a 

CM  e  0«  o 

V  V  V  V  V 


Ok 

^  a  «B 
V  V  V 


Ok  ■ ; 

^  O  <0 


^  a  s 

2  o  « 


_  w  .  w  ji 

8  -  -  f 

=  8  8  8  2 

■  Z  !e  !e  ^  ■ 

|32if  t 


VVVVV  vvvvv 


I  s  I  8  R  8  R  s  a  8 

O^O^O 

vvvvv  vvvvv 


l8l8R  8R8aS 

eeaee  eeaae 

0«**0**0 

VVVVV  vvvvv 


Jill, 
8  8  8  8  1 
8  8  8  8  I 

15118 

aw  ae*  ^ 

fe  b  U  k  JS 

m8  T  r  t  r  2 

—  ^  ^  IM  IM  o 

s-»». 


Hill 

8  8  8  8  8 
8  8  8  8  8 

5  515  5 


^  ni  m 


li 

=  8 

5« 

”  IS 

‘I- 
=1 
^  ^ 

8. !  2 

l!5 

b  b 

8  •  & 
b  «i*  b 

O  •  «  . 

•  i:  = 

e  o  .c  b 

O  b 

I  8  2 

1$  8 

b  «•  b 

S  5  8 

•  8  2 

l|: 

S  t 

•• 

8 

I 


2 

8 

^  *; 
b  o 

8  * 

««  I 

•  •*  1 

ii* 

8  t:  ■ 

ir 


*  ^ 


b  a^  X 


tII 

=  •  “ 

£  €  I 

s  i 
til 
1 1 1 


1  jl 

"  s  I 
8  2  8 
§  is 

II 

■  kb 

h 

2  2 

i  i! 

81 

“  8 


I 

«# 

i 


5  ^ 
"8 


'|22|.8.2 

?2  82is 511 
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Table  B7  QA/OC  Analytical  Data 
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Table  88  Duplicate  Analytical  Data 
for  Domestic  Well  Samples 
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Table  88  Duplicate  Analytical  Data 
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Table  BB  Duplicate  Analytical  Data 
for  Domestic  Well  Samples 
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Table  B9;  Vinyl  Chloride  Analytical  Results  for  Groundwater  Samples 


Sample  IP  Sample  Date  Value 


37307 

11/09/89 

<  0.4600 

37308 

11/07/89 

<0.4600 

37309 

11/07/89 

<0.4600 

37312 

1 1/07/89 

<0.4600 

37313 

11/27/89 

<0.4600 

37316 

11/08/89 

<0.4600 

37317 

11/08/89 

<0.4600 

37318 

11/16/89 

<0.4600 

37320 

10/25/89 

<0.4600 

37321 

10/26/89 

<0.4600 

37322 

10/26/89 

<  0.4600 

37323 

11/09/89 

<  0.4600 

37327 

11/08/89 

<0.4600 

37330 

10/31/89 

<0.4600 

37338 

11/09/89 

<0.4600 

37339 

11/09/89 

<0.4600 

37341 

10/26/89 

<0.4600 

37342 

10/31/89 

<  0.4600 

37343 

10/25/89 

<  0.4600 

37344 

10/31/89 

<0.4600 

37362 

11/14/89 

<  0.4600 

37365 

11/07/89 

<  0.4600 

37367 

11/02/89 

<  0.4600 

37368 

1 1/07/89 

<0.4600 

37369 

10/25/89 

<0.4600 

37370 

11/07/89 

<  0.4600 

37371 

11/08/89 

<0.4600 

37372 

11/07/89 

<  0.4600 

37373 

10/31/89 

<0.4600 

37374 

10/31/89 

<0.4600 

37376 

11/14/89 

<0.4600 

37377 

10/25/89 

<0.4600 

37378 

11/17/89 

<  0.4600 

37379 

11/16/89 

<  0.4600 

37380 

11/15/89 

<0.4600 

37381 

11/02/89 

<0.4600 

37383 

11/02/89 

<0.4600 

37387 

11/15/89 

<0.4600 

37388 

11/02/89 

<0.4600 

37389 

11/08/89 

<0.4600 

37391 

10/25/89 

<0.4600 

37392 

10/25/89 

<0.4600 

37395 

11/15/89 

<  0.4600 

37396 

11/08/89 

<0.4600 

37397 

11/08/89 

<0.4600 

BOLLER 

11/27/89 

<0.4600 

Notes:  Values  are  reported  in  micrograms  per  liter. 
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Appendix  C 

SURPACE- WATER  ANALYTICAL  DATA 


LIST  OF  TABLES 


Tafrte  No- 

Cl  Surface-Water  Investigative  Analytical  Data 

C2  Surface-Water  GC/MS  Analytical  Data 
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Appendix  G 


COLORADO  DEPARTMENT  OF  HEALTH 
SURFICIAL  SOIL  ANALYTICAL  DATA 


Letter  dated  June  2,  1989,  from  Mr.  Jeff  Edson  of  CDH  to  Mr.  Connally  Mears  of  EPA  Region 
VIII,  transmitting  analytical  results  for  offpost  surficial  soils  collected  immediately  north  of  RMA. 


20000,350.10  (1)  -  APX-G-AD.RIA 
1028102991 


STATE  OF  COLORADO 


COLORADO  DEPARTMENT  OF  HEALTH 

4210  East  11th  Avenue 
Denver.  Colorado  80220 
Phone  (303)  320-8333 


Sc-.  3/'i3/l< 


June  2 .  1989 


4^ 

'•'V; 

Koy  Romo 
•Covernof 

Thomat  M.  Vernon.  M.O. 
Eieculivc  Oifcctor 


Mr.  Connally  Hears.  8HWM-SR 
U.  S.  EPA,  Resion  VIII 
One  Denver  Place 
999  18th  Street.  Suite  «500 
Denver,  CO  80202-2413 

Re:  Offnost  Surficial  Soil  Sampling  North  of  RMA 
Dear  Mr.  Hears; 

Attached  are  the  data  for  the  CDH  surficial  soil  samples  collected  earlier 
this  year  north  of  RMA  at  various  residences  in  the  vicinity  of  96th  Avenue 
and  Peoria  Street.  Also  enclosed  is  a  copy  of  the  C^in  of  Custodt'  Record,  a 
narrative  describing  sample  locations,  and  a  sample  location  map. 

Two  errors  have  been  noted  on  the  lab  results  from  Hagar  Laboratories  (Report 
on  Service  Nimber  40289BM' ,  March  20 ,  1989 ) .  After  a  cross-check  vdth  the 
field  notes  and  chain  of  custody  records,  it  was  discovered  that  the  lab 
misread  two  sample  numbers.  The  first  correction  changes  sample  number 
SMALSWB-ODH  (Table  4)  to  SMAL4WB-C0H.  The  second  correction  changes  sample 
number  LAMBIWB-CDH  (Table  8)  to  LAMB4WB-CIX1.  In  addition,  note  that  samples 
WEHT2WB-<n)H  and  wnTTSWB-CDH  are  colocated  duplicates  and  WERT-TB  is  a  field 
blank. 

CDH  is  currently  calculating  risks  to  the.  offpost  residents  exposed  to 
contaminants  identified  in  this  sampling.  Accordingly,  (HXl  requests  that 
before  any  agency  of  the  United  States  or  Shell  Oil  releaises  calculated  risk 
determinations  to  the  public,  a  meeting  be  held  to  discuss  this  issue. 


Sincerely, 


X 


/Jeff  ^'Edson 
RMA  Coordinator 
Haizardous  Haterials  and 
Waste  Management  Division 
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SN  402e9EN 
March  20,  1989 


TABLE  1 

Sample  Numbctr  Hager  Reference  #  AnalTSis 


5MAL1WB 


AA-58148  arsenic 

cadniua 
copper 
chresaium 
lead 
mercury 
selenium 
zinc 


Concentration  Detection 
(mg/kg)  Limit 

( mg /kg ) 

7 

1.0 
20 
14 
60 
KD 
UD 
140 

Concentration  Detection 
(ug/kg)  Limit 

(ug/kg) 


0.02 

8 


alpba-BHC  ND  10 

beta-BHC  KD  10 

delxa-BKC  KD  10 

gamna-BHC  (Lindane)  KD  10 

heptachlor  KD  10 

aldrin  LT(IO) 

isodrin  KD  10 

heptachlor  epoxide  KD  10 

a>endosulfan  KD  10 

dieldrin  90  . 

4,4*-DDS  KD  10 

endrin  KD  10 

b-emdosulfan  KD  10 

4,4*-DDD  KD  10 

endosulfan  sulfate  KD  100 

4, 4* -DDT  KD  10 

methoxychlor  KD  1000 

alpha -chlordane  ,  KD  10 

gaama-chlbrcane  KD  10 

toxBphene  KD  1000 

endrin  aldehyde  KD  100 

araclor-1016  KD  500 

aroclor-1221  KD  500 

aroclor-1232  KD  500 

aroclor-1242  KD  500 

aroclor-1248  KD  500 

araclor-1254  KD  500 

araclor-1260  KD  500 


Note:  ND  -  not  detected  at  the  specified  detection  limits 


N  40289EN 
arch  20,  1989 


TABLE  2 


Sample  Number  Hager  Reference  #  Analysis 


‘;maL2WB 

,-|'4oWWi> 


AA- 56149  arsenic 

cadmium 
copper 
chromium 
lead 
mercury 
selenium 
zinc 


Concenrrarion 

(mg/kg) 


Derection 
Limit 
(mg /kg) 


7 

LT(l.O) 

20 

12 

50 

ND 

LT(B) 

120 


0.02 


Concentration  Detection 


( ug/kg ) 

Limit 
( ug/kg ) 

alpha-BKC 

NO 

10 

beta-BHC 

ND 

10 

delta-BKC 

ND 

10 

gaaea-BHC  (Lindane) 

ND 

10 

heptachlor 

ND 

10 

aldrin 

ND 

10 

Isodrin 

ND 

10 

heptachlor  epoxide 

ND 

10 

a-endosulfan 

ND 

10 

dieldrin 

40 

4,4'-DDS 

ND 

10 

endrin 

ND 

10 

b-endosulfan 

ND 

10 

4,4*-0D0 

ND 

10 

endosulfan  sulfate 
4,4*-D0T 

KD 

120 

100 

methoxychlor 

ND 

1000 

alpha^chlordane 

KD 

10 

geuana  •  chi  or  d  ane 

ND 

10 

toxaphene 

ND 

1000 

endrin  aldehyde 

ND 

100 

aroslor>10l6 

ND 

500 

aroclor-1221 

ND 

500 

aroclor-1232 

ND 

500 

aroclor-1242 

NO 

500 

aroclor-1248 

NO 

500 

aroclor''1254 

NO 

500 

aroclor''1260 

KD 

500 

Note:  KD  -  not  detected  at  the  specified  detection  limits. 


SK  40289EN 
March  20,  1989- 


TABLE  3 


Sample  Number  Hager  Reference  #  Analysis 


SMAL3WB-COK 


AA> 58150  arsenic 

cadmium 
copper 
chromium 
lead 
mercury 
selenium 
zit» 


Concen'Cration 
( mg/kg ) 


Detecrion 

Limit: 

( mg/kg ) 


5 

LTCl.l) 

10 

10 

50 

ND 

ND 

80 


0.02 

8 


Concenrrarion  Detecrion 
(ug/kg)  Limit; 

(ug/kg ) 


alpha^BHC  ND  10 
beta«BHC  ND  10 
delt»-BHC  KD  10 
gaw-BKC  (Lindane)  KD  10 
hepcachlor  KD  10 


aldrin  LT(IO) 


isodrin 

ND 

10 

hepcachlor  epoxide 

KD 

10 

a-endosulfan 

KD 

10 

dieldrin 

50 

- 

4, 4* -DDE 

KD 

10 

endrin 

KD 

10 

b-endosulfan 

KD 

10 

4,4*-DDD 

ND 

10 

entesulfan  sulfate 

ND 

100 

4,4’-DDT 

KD 

10 

methoxychlor 

KD 

1000 

alpha^chlordane 

KD 

10 

gaama -chlordane 

KD 

10 

tox^jhene 

ND 

1000 

endrin  aldehyde 

ND 

100 

aroclor>1016 

ND 

500 

aroclor-1221 

ND 

500 

aroclor>1232 

ND. 

500 

aroclor'1242 

KD 

500 

aroclor>1248 

ND 

500 

aroclor>1254 

ND 

500 

aroclor-1260 

ND 

500 

-  not  detected  at  the  specified  detection  limits. 


Note:  ND 


SH  40289EN 
March  20,  1989 


TABLE  4 


Sample  Number 


^niAL*iUfB  -CfiN 


SMAL5WB«^lj 
^  l/T*' 


Hager  Reference  H 


AA-58151 


Analysis  Concentration 

Detection 

(mg/kg) 

Limit 
( mg/kg ) 

arsenic 

4 

cadmium 

LT(l.O) 

copper 

10 

chromium 

11 

lead 

30 

mercury 

NO 

0.02 

selenium 

LT(8) 

zinc 

50 

Concentration 

Detection 

( ug/kg ) 

Limit 
( ug/kg ) 

alpha -BHC 

KD 

10 

beta->BHC 

ND 

10 

delta-BKC 

ND 

10 

gamma-BHC  (Lindane)  KO 

10 

heptachlor 

ND 

10 

aldrin 

LT(IO) 

isodrin 

ND 

10 

heptachlor  epoxide 

ND 

10 

a -endosulf an 

ND 

10 

dieldrin 

70 

4,4*-DDE 

ND 

10 

endrin 

LT(IO) 

b-endosul f an 

ND 

10 

4,4’ -DDD 

ND 

10 

endosulfan  sulfate 

ND 

100 

4, 4’ -DDT 

ND 

10 

methoxychlor 

ND 

1000 

alpha-chlordane 

ND 

10 

gamma-chlordane 

ND 

10 

tozaphene 

ND 

1000 

endrin  aldehyde 

ND 

100 

aroclor-1016 

ND 

500 

aroclor-1221 

ND 

500 

aroclor-1232 

ND 

500 

eroclor-1242 

ND 

500 

aroclor-1248 

ND 

500 

aroclor-1254 

ND 

500 

aroclor-1260 

ND 

500 

Note;  ND  -  not  detected  at  the  specified  detection  limits.- 


SN  40289EN 
March  20,  1989 


TABLE  5 


Sanple  Niunbctr  Hager  Reference  #  Analysis 


OKLE3WB>CDH 

CpH  Oolij 


AA- 58152  arsenic 

cadeixin 
copper 
chrowium 
lead 
mercury 
selenium 
zinc 


Concentra wion  Derecrion 
(mg /kg)  Limit 

( mg/kg ) 


10 

LT( 1 . 1 ) 
10 
17 
20 
N*D 
KD 
50 


0.02 

4 


Concentration  Detection 
( ug/kg )  Limit 


alpha-BHC 

KD 

(ug/kg) 

10 

beta>BHC 

KD 

10 

delta'BHC 

KD 

10 

gasna-BHC  (Lindane) 

hV 

10 

heptachlor 

KD 

10 

aldrin 

LT(IO) 

isodrin 

KD 

10 

heptachlor  epoxide 

NT) 

10 

e>endosulfan 

KD 

10 

dieldrin 

10  . 

4, 4 '-DDE 

KD 

10 

endrin 

KD 

10 

b-endosulfan 

KD 

10 

4,4’-DDD 

ND 

10 

endosulfan  sulfate 

KD 

100 

4, 4* -DDT 

KD 

10 

methoxychlor 

KD 

1000 

alpha-chlordane 

KD 

10 

gaasn-chlordane 

KD 

10 

toxaphene 

KD 

1000 

endrin  aldehyde 

KD 

100 

aroclor-1016 

KD 

500 

aroclor-1221 

KD 

500 

aroclor-1232 

KD 

500 

aroclor-1242 

ND 

500 

aroclor-1248 

KD 

500 

aroclor-1254 

KD 

500 

aroclor-1260 

KD 

500 

Note:  ND  -  not  detected  at  the  specified  detection  limits. 


SN  40289EN 
March  20,  1989 


TABLE  6 


Sample  Number  Hager  Reference  #  Analysis 


Concenrrarion  Detection 
(mg/kg)  Limit 

(mg/kg) 


OHLE4WB-COK 


AA-58153 


arsenic 

cadmium 

copper 

chromium 

lead 

mercury 

selenixun 

zinc 


7 

LT(1) 

10 

13 

20 

ND 

KD 

40 


0.02 

IS 


Concentration  Detection 


s.lpha**BHC 
jcta-BHC 
lelta>BHC 
^amma'BKC  (Linde 
leptachlor 
aidrin 
Lsodrin 
leptachlor  epoxide 
a -endosul f an 
lieldrin 
ft, 4’ -DDE 
sndrin 

t>-endosulfan 
ft,4'-DDD 
exidosxilfan  sulfe 
fi,4’-DDT 
ne’tiioxychlor 
alpha-chlordane 
ganma-chlordane 
toxaphene 
endrin  aldehyde 
Bxoclor- 1016 
aroclor-1221 
Broclor-1232 
aLroclor-1242 
aroclor-1248 
aroclor-1254 
aroclor-1260 


( ug/kg ) 

Limit 

(ug/kg) 

ND 

10 

ND 

10 

ND 

10 

)  ND 

10 

ND 

10 

LT(IO) 

ND 

10 

ND 

10 

ND 

10 

20 

ND 

10 

ND 

10 

ND 

10 

ND 

10 

•  ND 

100 

ND 

10 

ND 

1000 

ND 

10 

ND 

10 

ND 

1000 

ND 

100 

ND 

500 

ND 

500 

ND 

500 

ND 

500 

ND 

500 

ND 

500 

ND 

500 

Note:  ND  -  not  detected  at  the  specified  detection  limits 


SN  40289EN 
larch  20,  1989 


TABLE  7 

Concenrrarion  Oerecrion 
(mg/kg)  Limit 

{ mg/kg ) 

9 

1.1 
20 
15 
70 

KD  0.02 

KD  8 

110 

Concentration  Detection 


(ug/kg) 

Limit 

(ug/kg) 

alpha-BHC 

ND 

10 

beta^BHC 

ND 

10 

delte>BHC 

ND 

10 

gamma-BHC  (Lindane) 

ND 

10 

heptachlor 

ND 

10 

aldzin 

ND 

10 

isodr in 

ND 

10 

heptachlor  epoxide 

LT(IO) 

e~eadosulfan 

ND 

10 

dieldrin 

40 

4,4’-DDS 

ND 

10 

endzin 

ND 

10 

b>endosul f 

ND 

10 

4,4*-DDD 

ND 

10 

endosulfan  sulfate 

ND 

100 

4, 4 ’-DDT 

ND 

10 

methoxychlor 

ND 

1000 

alpha-chlordane 

40 

gamma-chlordane 

20 

toxfl^hene 

ND 

1000 

endzin  aldehyde 

ND 

100 

aroclor-1016 

ND 

500 

aroclor-1221 

ND 

500 

aroclor-1232 

ND 

500 

aroclor-1242 

ND 

500 

aroelor-1248 

ND 

500 

aroclor-1254 

ND 

500 

aroclor-1260 

ND 

500 

Note;  ND  -  not  detected  at  the  specified  detection  limits. 


Sample  Number  Hager  Reference  #  AnalTsis 


LAMBIWB  AA- 58154  arsenic 

cadmium 

copper 

chromium 

lead 

mercury 

selenium 

zinc 


SN  40289£N 
March  20,  1969 

Sample  Number  Hager  Reference  # 

5815S 


Note:  ND  -  not  detected  at  the 


8 


Analysis  Concentration  Detection 

(mg/kg)  Limit 

(mg /kg) 


arsenic 

9 

cadmium 

1.0 

copper 

10 

chromium 

LT(30) 

lead 

20 

mercury 

ND 

0.02 

selenium 

ND 

8 

sine 

90 

Concen tr a ti on 

Detection 

(ug/kg) 

Limit 

(ug/kg) 

alpha -SKC 

KD 

10 

betS'-BHC 

KD 

10 

delta-BKC 

ND 

10 

gamma-BKC  (Lindane) 

KD 

10 

heptachlor 

KD 

10 

aldrin 

LT(IO) 

isodrin 

KD 

10 

heptachlor  epoxide 

ND 

10 

aoendosulfan 

KD 

10 

dieldrin 

10 

4,4*-DDE 

20 

endrin 

LT(IO) 

b-endosulf an 

ND 

10 

4,4 '-DDD 

ND 

10 

endosulfan  sulfate 

ND 

100 

4, 4 ’-DDT 

140 

methoxychlor 

KD 

1000 

cvlphs-chlordane 

KD 

10 

gamma'Chlordane 

KD 

10 

toxaphene 

ND 

1000 

endrin  aldehyde 

ND 

100 

aroclor*'1016 

ND 

500 

aroclor''1221 

ND 

500 

aroclor>1232 

ND 

500 

aroclor'-’1242 

ND 

500 

aroclor-1248 

ND 

500 

aroclor*'1254 

ND 

500 

2uroclor-1260 

ND 

500 

detection  limits 


iH  40269EN 
larch  20,  1989 


TABLE  9 


Sample  Number 


LAMB5WB-CDH 


Hager  Reference  # 


AA-58156 


Analysis  Concentration 

Detection 

A 

(mg/kg ) 

Limit 

✓ 

( mg/kg ) 

arsenic 

6 

cadmium 

ND 

0.9 

copper 

10 

chromium 

9 

lead 

10 

mercury 

KD 

0.02 

selenium 

KD 

14 

sine 

30 

Concentration 

Detection 

( ug/kg) 

Limit 

(ug/kg) 

alpha-BHC 

ND 

10 

beta^BHC 

ND 

10 

delta^BHC 

ND 

10 

aamma-BKC  ( Lindane }  N*D 

10 

heptachlor 

ND 

10 

aldrin 

LT(IO) 

isodrin 

ND 

10 

heptachlor  epoxide 

K*D 

10 

a>endosulfan 

ND 

10 

dieldrin 

LT(IO) 

4.4*-DDS 

ND 

10 

endzin 

LT(IO) 

b-endosulfan 

ND 

10 

4, 4 '-ODD 

ND 

10 

endosulfan  sulfate 

ND 

100 

4. 4 '-DPT 

ND 

10 

me'tiioxychl  or 

ND 

1000 

alpha-chlordane 

ND 

10 

gamnB*chlordane 

ND 

10 

tox^phene 

ND 

1000 

endzin  aldehyde 

ND 

100 

aroclor«1016 

ND 

500 

aroclor-1221 

ND 

500 

aroclor-1232 

ND 

500 

aroclor>1242 

ND 

500 

aroclor-1248 

ND 

500 

aroclor-1254 

ND 

500 

aroclor-1260 

ND 

500 

Not;e:  ND  -  nor  derecred  at  the  specified  detection  limits. 


SH  40289EN 
March  20,  1989 


Sample  Number  Hager  Reference 


WERT2WB-COH  AA-58157 


Note:  ND  -  not  detected  at  the 


10 


Analysis  Concentration  Detection 

(mg/kg)  Limit 

(mg/kg) 


arsenic 

LT(5) 

cadmium 

ND 

1 

con>er 

7 

chromium 

7 

lead 

10 

mercury 

ND 

0.02 

selenium 

ND 

14 

zinc 

30 

Concentration 

Detection 

( ug/kg ) 

Limit 
(ug/kg ) 

alpha-BHC 

ND 

10 

beta-BHC 

ND 

10 

delta»BHC 

KD 

10 

gaama-BKC  ( Lindane )  KD 

10 

he^achlor 

ND 

10 

aldrin 

LT(IO) 

isodr in 

ND 

10 

h^tachlor  epoxide 

ND 

10 

a -endosul fan 

ND 

10 

dieldrin 

10 

4.4 ’-DDE 

ND 

10 

endrin 

LT(IO) 

b-endosul f an 

ND 

10 

4,4’-DDD 

ND 

10 

endosulfan  sulfate 

ND 

.100 

4, 4’ -DDT 

LT(IO) 

methoxychl or 

ND 

1000 

alpha-chlordane 

ND 

10 

gamma - chi ordane 

ND 

10 

toxa«:hene 

ND 

1000 

cmdrin  aldehyde 

ND 

100 

azoclor-1016 

ND 

500 

azoclor-1221 

ND 

500 

azoclor-1232 

ND 

500 

azoclor-1242 

ND 

500 

aroclQr-1248 

ND 

500 

axoclor-1254 

ND 

500 

aroclor-1260 

ND 

500 

detection  limits 
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table  11 

ample  Number  Hager  Reference  #  Analysis 


ERT3WB-CDH 


AA-58158 


arsenic 

cadmium 

copper 

chromium 

lead 

mercury 

selenium 

zinc 


Concen  era  ri on 
( mg/kg ) 


LT(5) 

ND 

6 

6 

10 

ND 

KD 

20 

Concentration 

(ug/kg) 


alpha --BHC 

beta-BHC 

delta-BKC 

gamma-^BHC  (Lindane) 

heptachlor 

aldrin 

isodrin 

heptachlor  epoxide 

e-endosul f  an 

dieldrin 

4,4’-DDE 

endrin 

b-endosulfan 
4.4 '-DDD 

endosulfan  sulfate 

4,4 '-DDT 

methoxychlor 

elpha-chlordane 

gamma-chlordane 

tozaphene 

endrin  aldehyde 

aroclor-1016 

aroclor- 1221 

croclor-1232 

aroclor-1242 

aroclor- 1248 

aroclor- 1254 

Broclor-1260 


ND 

ND 

ND 

KD 

ND 

LT(IO) 

ND 

ND 

ND 

LT(IO) 

KD 

LT(IO) 
•  ND 
KD 
•KD 

LT(IO) 

KD 

KD 

KD 

KD 

KD 

KD 

KD 

KD 

KD 

ND 

ND 

KD 


Detection 
Limit 
( mg/kg ) 


0.02 

15 


Detection 

Limit 

(ug/kg) 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

100 

1000 

10 

10 

1000 
100 
500 
500 
500 
500 
500  • 

500 

500 


ote:  ND  -  not  detected  at  the  specified  detection  limits- 
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T>3LE  12 


Sample  Number  Hager  Reference  #  Analysis  Concenrration  Oetecrlon 

(ug/kg)  Limit 

( ug/kg) 


WERT^TB 


alpha-BHC 

ND 

10 

beta-BHC 

ND 

10 

delta- BHC 

ND 

10 

gamma-BHC  ( Lindane ) 

NO 

10 

heptachlor 

ND 

10 

aldrin 

ND 

10 

isodrin 

ND 

10 

heptachlor  epoxide 

ND 

10 

a-endosulfan 

ND 

10 

dieldrin 

ND 

10 

4,4 ‘-DDE 

ND 

10 

endrin 

ND 

10 

b-endosulfan 

ND 

10 

4,4 ’-DDD 

ND 

10 

endosulfan  sulfate 

ND 

100 

4, 4* -DDT 

ND 

10 

methoxychlor 

ND 

1000 

alpha -chlordane 

ND 

10 

gamma-chlordane 

ND 

10 

toxaphene 

ND 

1000 

endrin  aldehyde 

ND 

100 

aroclor-1016 

ND 

500 

aroclor-1221 

ND 

500 

aroclor>1232 

ND 

500 

aroclor-1242 

ND 

500 

eroclor-1248 

ND 

500 

aroclor-1254 

ND 

500 

aroclor-1260 

ND 

500 

Note:  ND 


not  detected  at  the  specified  detection  limits 
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TABLE  13 


Sample  Number  Hager  Reference  «  Analysis  Concenrratrlon  Derecrion 

(mg/kg)  Limit 

(mg/kg) 


COLLIWB 


AA-S8160  arsenic 

cadaiiua 
copper 
chraslum 
lead 
mercury 
selenium 
zlpc 


10 

LT(1) 

10 

LT(15) 

20 

ND  0 . 02 

ND  14 

40 


Concenrratrlon  Detection 


(ug/kg) 

Limit 

(ug/kg) 

al;^a>BHC 

ND 

10 

beta-BHC 

ND 

10 

delta'^BHC 

ND 

10 

ganma-SHC  (Lindane) 

ND 

10 

heptachlor 

ND 

10 

aldrln 

LT(IO) 

Isodrln 

ND 

10 

heptachlor  epoxide 

ND 

10 

a~endosulfan 

ND 

10 

dleldrln 

20 

4,4’ -DDE 

ND 

10 

endrln 

ND 

10 

b-endosul f an 

ND 

10 

4,4’-DDD 

ND 

10 

eruiosixlfan  sulfate 

ND 

100 

4,4’ -DDT 

ND 

10 

me thoxychl or 

ND 

1000 

alpha -chlordane 

ND 

10 

gamma- chi ordane 

ND 

10 

toxaphene 

ND 

1000 

endrln  aldehyde 

ND 

100 

aroclor-1016 

ND 

500 

aroclor-lZ21 

ND 

500 

aroclor-1232 

ND 

500 

aroclor-1242 

ND 

500 

aroclor-1248 

ND 

500 

aroclor-1254 

NT) 

500 

aroclor-1260 

ND 

500 

Note:  ND 


not  detected  at  the  specified  detection  limits 
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TABLE  14 


Sample  Number 

Hager  Reference  # 

Analysis 

Concentration 

Detection 

(mg/kg) 

Limit 

(mg /kg) 

C0LL2WB>CDH 

AA-58161 

arsenic 

12 

cadmium 

LT(  1 ) 

CPU  onW 

copper 

10 

I 

chromium 

16 

lead 

20 

mercury 

KD 

0.02 

selenium 

KD 

30 

sine 

50 

Concentration 

Detection 

(ug/kg) 

Limit 

(ug/kg ) 

al|dia**BHC 

KD 

10 

beta>BHC 

ND 

10 

delta^BKC 

KD 

10 

gamma-BHC  (Lindane) 

KD 

10 

heptachlor 

KD 

10 

aldrin 

LT(IO) 

isodrin 

KD 

10 

heptachlor  epoxide 

KD 

10 

a  •-endosul  £  an 

KD 

10 

dieldrin 

LT(IO) 

4,4'-DDE 

ND 

10 

endrin 

LT(IO) 

b-endosul£an 

ND 

10 

4,4’-DDD 

KD 

10 

exxdosulfan  sulfate 

KD 

100 

4. 4 ’-DDT 

KD 

10 

methoxychlor 

KD 

1000 

alpha-chlordane 

KD 

10 

gamma-chlordane 

KD 

10 

toxaphene 

KD 

1000 

endrin  aldehyde 

KD 

100 

aroclor-1016 

KD 

500 

aroclor-1221 

KD 

500 

Broclor-1232 

KD 

500 

aroclor-1242 

KD 

500 

aroclor-124e 

ND 

500 

aroclor-1254 

ND 

500 

aroclor-1260 

KD 

500 

Note:  ND  -  not  detected  at  the  specified  detection  limits. 
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TABI^  15 

Non-Aqueou*  Surrogat:.  Percent  Recovery  Summary 

✓ 

✓ 


Surrogate  Name; 

DBG 

Sample  Ntimbers: 

AA>S8148 

104% 

AA'58148  Dup. 

73% 

AA-5B149 

89% 

AA-58150 

70% 

AA-581S1 

80% 

AA-56152 

73% 

AA-581S3 

85% 

AA-58154 

75% 

AA-58155 

74% 

AA-58156 

72% 

AA-58157 

84% 

AA-58158 

62% 

AA- 58158  Dup 

80% 

AA-58159 

100% 

AA-58160 

76% 

AA-58161 

44% 

AA-58161  ms 

33% 

AA- 58161  MSD 


9% 


CgFKW  cm  SUBFICIAL  SOIL  SAMPLING 
NORIH  OP  BMA 
FetarvaiiT  24,  1989 


l>escrlptian  of  saople  locations: 

s— T^dooe  Residenoe 

!•  Saal  IWb  (co-looatedl  south  side  of  house,  18**  froa  foundation, 
below  window. 

2.  SBal  2wb  (co-located)  10  ft.  from ‘east  side  of  house,  3  ft.  south  of 
patio  in  flowerbed  area. 

3.  Saad  3wb  (CW)  badsTard,  8  ft.  east  of  tree,  20  ft.  south  of  bam. 

4.  Seal  4wb  (CDH)  southeast  area  of  yard,  20  ft.  north  of  front  (south) 
fence,  25  ft.  west  of  east  fence. 

Ohle  Residence 

1.  Ohle  Iwb  (Axsor),  backyard,  in  comer,  on  southwest  side  of  workshed. 

2.  Ohle  2wb  (Amy) ,  badcyard,  west  side  of  property,  250  ft.  northwest 

of  house,  on  west  side  of  dog  pens. 

3.  Ohle  3wb  (CDH) ,  southwest  comer  of  front  yard  approariaately  16  ft. 
north  of  96th  Avenue,  20  ft.  east  of  west  pawperty  line. 

4.  Ohle  4wb  (QX!),  front  yard,  12*  east  of  driveway  entrance,  20  ft. 
north  of  96th  Avenue. 

Lambert  Residence 

1.  Land)  Iwb  (co-located)  near  southwest  comer  of  house. 

2.  laab  2wb  (Amy)  near  west  boundary  property  line,  approxiiiately  60 
ft.  north  of  96th  Avenue. 

3.  Lanb  3wb,  same  locality  as  #2  «  duplicate. 

4.  Lud)  4wb  (CDH)  near  center  of  badcyard  garden. 

5.  Lead)  5vib  (CDH),  northeastern  area  of  backyard,  near  flood  plain 
boundary. 

6.  Land)  6wb,^ between  Landiert  and  Saalldone  residence,  in  field. 

Werth  Residence 

1.  Nert  Iwb  (Amy) ,  backyard  between  work  sheds. 

2.  Wert  2fAi  (CDH),  front  yard,  apprcncimately  50  ft.  east  of  driveway, 

10  ft.  south  of  pine  tree. 

3.  Wert  3wb  (CDH),  same  location  as  #2  -  duplicate. 


Coil  l«b  (oo-Xooatad) .  25  ft 


It  of  front  Tmnl. 


Coll  2i^  (cm),  approocinately  100  ft.  north  of  houMi  in  gmssy  area 
of  field. 

lencer  Property 

✓ 

Spen  (Azeor),  even  with  Colline*  houee,  aidMay  between  Collins 
and  Ohle  residences  ( in  open  field) . 


# 

HAGER 

LAB0RAT0RI6S.  INC 


icv  Co*>'\ 

tnu<mw<ni!  Co^woiW'SOHl 
»3  7«0?777?800  n7  H2t 
¥AX  •  X3<  740  ;7a<> 


REPORT  ON  SERVICE  NUMBER  40289EN 
March  20,  1989 

Cusromer  Project  Code: 


To:  Mr.  Chris  Dacey 

GeoTrans 

3300  Mitchell,  Suite  250 
Boulder,  CO  80301 

Analysis:  The  following  samples  were  submitted  for  analysis: 

Thirteen  soil  samples  for  arsenic,  cadmium,  copper, 

chromium,  lead,  mercury,  selenium,  zinc,  and  EPA  Method 
BOBO. 

One  water  sample  for  arsenic,  cadmium,  copper,  chromium, 
lead,  mercury,  selenium,  zinc,  and  EPA  Method  8080. 

Method:  METALS 

A  measured  aliguot  of  the  sample  material  was  acid'-ashed  and 
diluted  to  a  known  volume.  The  quantity  of  the  metal  of 
interest  was  determined  by  atomic  absorption  spectroscopy . 
The  absorbance  readings  for  each  sample  were  compered  to  a 
calibration  curve  obtained  from  standard  metal  solutions. 


MERCURY 

A  measured  aliquot  of  sample  was  digested  with  acid, 
potassium  permanganate  and  potassium  persulfate  solutions  in 
a  hot  water  bath.  The  dissolved  mercury  was  reduced  to  the 
vapor  state  and  analyzed  with  flameless  atomic  absorption 
spectroscopy.  Mercury  concentration  was  determined  by 
comparison  to  standard  mercury  solutions. 

EPA  Method  8080:  Organochlorine  Pesticides  and/or  PCB's 
30  grams  of  soil  is  extracted  wi-5h  a  solvent  using  a  soxhlet 
extractor  for  24  hours.  The  extract  is  dried,  concentrated 
and  exchanged  for  hexane.  The  pesticides  and  PCB '  s  of 
interest  are  then  determined  by  gas  chromatography  employing 
an  electron  capture  detector  by  comparison  to  known 
concentrations  of  pesticides  and  PCB's. 

Results:  The  results  are  found  on  Tables  1  through  16. 

Discussion:  The  water  sample  was  analyzed  as  if  it  was  a  soil  per 
clients  request. 

LT{  )  indicates  "less  than"  with  the  lower  limit  of 
cfuantification  shown  in  peorentheses . 

•All  samples  for  metal  analysis  have  been  corrected  for  the 
blank  values  foxind  in  sample  v;ert-TB  (AA-58159). 
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Discussion 
(cont. ) 


Subinlctad  by 


Hager  Laboratories,  Inc.,  has  been  XZHA  accredited  since 
1977. 


Laboratory  data  are  filed  and  available  upon  request. 


If  you  have  any  questions,  please  contact  Harry  Borg,  of  our 
Technical  Services  Department,  at  (303)790-2727  or  toll  free 
at  (800)282-1835. 


4xchael  Aaronson ,  Ph . D . 
Environmental  Chemistry  Manager 


MA/sn 
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TABLE  16 

Non-Aqueous  Matrix  Spike/Duplicate  Matrix  Spike  Recovery 
Compound  Spiked  Sample  Duplicate  Sample  Spike  Amount  Spiked  Duplicate 


• 

Result  (SSR) 
(ug) 

Spiked 

Sample 

Result 

(ug) 

Result 

(SR) 

(ug/g) 

Added  (SA) 
(ug) 

Sample 
%  Recovery 

Spiked 
Sample  % 
Recovery 

g-BHC 

0.18  o 

ff  scale 

ND 

0.2 

90 

peak  off 
scale 

heptachlor 

0.16 

0.14 

KD 

% 

0.2 

80 

70 

aldrin 

0.18  o 

ff  scale 

0.001 

0.2 

90 

peak  off 
scale 

dieldrin 

0.21 

0.02 

0.005 

0.5 

41 

3 

endrin 

0.33 

0.60 

0.001 

0.5 

86 

113 

DDT 

0.138 

0.154 

ND 

0.5 

277 

154 

Cll«nt  laboratory  Muaitar  ttia  I  Baopio  Ssala  CoMilltloa 

Saapla  Saai|ila  o(  Vypa  of  Baai|ilo  Hallla  iMtaet  of 

Muaoiar  MuaJisr  Contalnara  Conlalnara  Praaorvattro  Iteaorlptloii  t  Baaipla 


|•Bai1  0104 
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Appendix  H 


ANALYTICAL  RESULTS  FOR  ADDITIONAL  OFFPOST  SURRCIAL  SOIL  SAMPLES 
COLLECTED  BY  WOODWARD-CLYDE  FEDERAL  SERVICES  (WCFS),  MAY  1991 
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Appendix  I 


COMMENTS  AND  RESPONSES  TO  THE  OFFPOST  OPERABLE  UNIT  REMEDIAL 
INVESTIGATION,  DRAFT  FINAL  ADDENDUM,  NOVEMBER  1991 


RESPONSES  TO  U.S.  ENVIRONMENTAL  PROTECTION  AGENCY  COMMENTS 
REGARDING  THE  OFFPOST  OPERABLE  UNIT  DRAFT  FINAL  REMEDIAL 

INVESTIGATION  ADDENDUM 


GENERAL  COMMENTS 
Comment  No.  1 

EPA  is  concerned  that  the  CRLs  for  two  compounds,  atrazine  and  vinyl  chloride,  exceed  the  MCLs. 
Appropriate  CRLs  must  be  utilized  in  the  FS  to  avoid  the  preparation  of  an  incomplete  FS. 

Response 

The  certified  reporting  limits  (CRLs)  for  atrazine  and  vinyl  chloride  are  based  on  analytical 
protocols  established  in  the  Program  Manager  for  Rocky  Mountain  Arsenal  (PMRMA)  Chemical 
Quality  Assurance  Plan  (CQAP)  (PMRMA,  1989).  The  CRLs  for  these  two  compounds  are  the 
best  achievable  levels  based  on  the  quality  assurance/quality  control  (QA/QC)  requirements 
specified  in  the  CQAP.  However,  the  U.S.  Department  of  the  Army  (Army)  conducted  an 
additional  sampling  episode  in  conjunction  with  the  Comprehensive  Monitoring  Program  (CMP) 
to  specifically  assess  the  distribution  of  vinyl  chloride  in  Unconfined  Flow  System  (UFS)  ground- 
water  in  the  Offpost  Operable  Unit  (OU)  at  levels  below  the  EPA  maximum  contaminant  level 
(MCL).  The  CRL  for  that  episode  was  0.46  pg/l.  All  results  for  that  sampling  round,  which  was 
conducted  in  November  1989,  were  below  detection.  Because  of  a  minor  laboratory  reporting 
problem,  these  data  were  erroneously  omitted  from  the  Draft  Final  Remedial  Investigation  (RI) 
Addendum  report  issued  in  November  1991.  The  report  has  been  revised,  and  these  vinyl  chloride 
results  have  been  included  Appendix  B.  The  FS  will  consider  this  issue  and  other  technical 
limitations,  consistent  with  guidance. 


Comment  No.  2 

EPA  does  not  agree  that  the  deeper  aquifers  ( Denver  and  Arapahoe)  are  adeqtmtely  characterized. 
Characterization  of  the  Arapahoe  is  not  possible  based  on  three  wells  covering  a  ten  square  mile 
area.  This  points  out  a  significant  gap  in  the  data  for  the  Arapahoe  Aquifer  which  needs  to  be 
addressed  in  order  to  adequately  evaluate  the  hydrogeology  of  this  important  deeper  aquifer.  In 
addition,  there  are  instances  where  the  CRLs  exceed  the  MCLs  in  the  Denver  aquifer. 
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Rg?P,0-n,§S 

The  Army  strongly  disagrees  with  the  comment.  Characterization  of  the  Denver  and  Arapahoe 
formations  has  been  conducted  over  the  past  several  years.  Monitoring  wells  have  been  installed 
in  both  formations,  and  groundwater  samples  have  been  collected  from  domestic  and  monitoring 
wells. 

The  Army  presented  its  conceptual  model  for  interaction  between  the  Denver  Formation  and  the 
UFS  in  the  Final  RI  and  at  a  feasibility  study  (FS)  technical  meeting  on  October  16,  1991.  Based 
on  the  discussion  in  that  meeting,  consensus  was  reached  that  Denver  Formation  contamination 
occurs  primarily  as  local  effects  of  interaction  between  the  UFS  and  the  weathered  upper  portion 
of  the  Denver  Formation.  Additional  data  regarding  contaminant  distribution  in  the  Denver 
Formation  are  not  necessary  for  conducting  the  EA  and  FS  for  the  Offpost  OU. 

The  monitoring  network  for  the  Arapahoe  Formation  is  not  limited  to  three  wells  as  suggested  by 
EPA.  The  Army  has  collected  over  90  groundwater  samples  from  Arapahoe  Formation  wells  in 
the  Offpost  OU,  including  eight  locations  depicted  in  Figure  2.2  of  the  Draft  Final  Rl  Addendum. 
The  data  from  these  wells  permit  a  sufficient  understanding  of  the  nature  and  extent  of 
contamination  in  the  Arapahoe  Formation  for  conducting  the  EA  and  FS  for  the  Offpost  OU. 


Comment  No.  3 

EPA  has  also  noted  that  there  were  historic  DIMP  detections  in  the  alluvium  that  are  outside  the 
DIMP  plume  as  currently  portrayed  in  this  document.  Since  there  has  not  been  any  recent  sampling 
iri  this  area,  the  extent  of  the  DIMP  plume  remains  in  question. 

Response 

The  Army  strongly  disagrees  with  this  comment.  The  extent  of  DIMP  was  adequately  portrayed 
in  the  Draft  Final  RI  Addendum  for  the  purposes  of  conducting  the  EA  and  FS  for  the 
Offpost  OU.  The  extent  of  DIMP  depicted  in  this  report  is  consistent  with  previous 
interpretations  presented  in  the  Final  RI  and  annually  in  the  Groundwater  CMP  report.  The 
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infrequent,  isolated  occurrence  of  low  levels  of  DIMP  does  not  suggest  the  need  for  additional 
santpling  to  support  the  EA/FS.  No  changes  to  the  report  are  necessary. 


Comment  No.  4 

Please  describe  in  the  text  what  criteria  were  used  to  select  soil  sampling  sites. 

Response 

The  te.xt  has  been  revised  to  include  additional  information  regarding  the  basis  for  selecting  soil 
sampling  sites. 


Comment  No.  5 

Please  include  the  12  additional  soil  samples  that  were  taken,  in  the  methodology  section  of  the 
document.  Please  present  these  data  in  a  corresponding  appendix.  If  the  samples  are  already 
included  in  an  appendix,  please  clearly  flag  the  appropriate  12  samples. 

Response 

The  12  samples  collected  by  CDH  in  1989  are  discussed  in  Section  2.4.1  and  shown  in  Figure  2.5. 
Revisions  to  the  text  have  been  made  to  clarify  that  the  12  CDH  samples  are  included  in  the 
report.  The  analytical  results  for  these  samples  are  discussed  in  Section  6.0  and  are  presented  in 
Appendix  G  of  the  report.  Appendix  G  is  labeled  as  containing  the  CDH  surficial  soil  analytical 
results. 

The  letter  from  CDH  dated  June  2,  1989,  which  contains  the  analytical  results  for  the  CDH 
surficial  soil  sampling  program,  does  not  report  the  sampling  methodology  used  by  CDH  for 
sample  collection.  However,  review  of  the  CDH’s  Proposed  Soil  Sampling  Plan  Off  post.  North 
and  Northwest  of  the  Rocky  Mountain  Arsenal  (RMA),  dated  April  9,  1990,  suggests  that 
sampling  protocols  used  by  CDH  were  similar  to  Army  procedures.  Section  2.4.2  has  been  revised 
to  indicate  this  similarity  in  sampling  methodology. 
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EPA  does  not  agree  that  ground  water  in  the  Denver  formation  has  been  adequately  characterized. 
>45  we  stated  in  our  review  of  the  original  EA/FS.  comment  number  12,  Page  3-11.  P.l ..  “The  le.xt 
states  that,  regarding  Denver  Fmn.  contamination  and  remediation,  more  data  collection  is 
recommended  prior  to  any  remedial  alternatives  assessments  for  the  Denver  Fmn.  This  seems  to 
imply  that  the  present  FS  document  is  only  a  partial  and/or  interim  FS.  pending  assessment  of 
Denver  Fmn.  remedial  action  assessments.  To  which  the  Army  response  was.  "If  additional  data 
indicates  that  an  alternative  analysis  for  the  Denver  Formation  is  required,  this  alternative  analysis 
will  be  provided  in  the  revised  EA/FS  report.  What  was  the  justification  for  not  collecting 
additional  data?  In  addition,  there  are  several  instances  where  contaminants  have  CRLs  that  are 
greater  than  MCLs. 

RgSPQOSfi 

The  Army  strongly  disagrees  with  this  comment.  The  nature  and  extent  of  contamination  in  the 
Denver  Formation  in  the  Offpost  OU  has  been  adequately  characterized  for  conducting  the  EA 
and  FS  of  the  Offpost  OU.  Nature  and  extent  of  contamination  in  the  Denver  Formation  was 
discussed  in  the  Final  RI  and  subsequent  CMP  reports.  In  the  Final  Rl,  the  Army  presented  its 
conceptual  model  for  interaction  between  the  UFS  and  Denver  Formation.  Additionally,  the 
Army  restated  this  conceptual  model  in  an  FS  technical  review  meeting  on  October  16,  1991. 


The  comment  also  states  that  EPA  considers  the  FS  currently  under  preparation  as  "...a  partial 
and/or  interim  FS..."  The  FS  currently  under  preparation  is  not  a  partial  or  interim  FS.  The 
Army  firmly  believes  that  the  analytical  data  for  all  media  in  the  Offpost  OU  have  been 
adequately  characterized  for  conducting  the  EA  and  FS. 


The  RI  Addendum  presents  additional  data  and  interpretations  for  samples  collected  under  the  Rl 
Addendum  programs.  Additional  data  for  the  Denver  Formation  were  not  considered  necessary 
for  the  RI  Addendum  programs,  but  have  been  collected  under  the  Groundwater  CMP.  These 
data  are  discussed  in  the  revised  Draft  Final  EA/FS.  Those  data  are  evaluated  in  the  FS  with 
respect  to  the  need  for  a  separate  alternatives  analysis  for  the  Denver  Formation.  As  stated  in  the 
Introduction  to  the  revised  Draft  Final  EA/FS,  Nature  and  Extent  of  Contamination,  additional 
data  for  14  Denver  Formation  monitoring  wells  are  discussed  in  that  report.  These  data  indicate 
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that  an  alternatives  analysis  for  the  Denver  Formation  separate  from  the  UFS  is  not  necessary. 
Additionally,  as  the  Army  has  stated  on  many  occasions,  because  of  localized  hydraulic  communi¬ 
cation  between  the  Denver  Formation  and  the  UFS  and  the  limited  extent  of  contaminants  in  the 
Denver  Formation,  the  effective  remediation  of  the  UFS  will  have  a  beneficial  impact  on 
contaminant  distribution  in  the  Denver  Formation. 

The  Army  recognizes  that  CRLs  exceed  MCLs  for  a  few  contaminants.  The  Army  has  made 
attempts  to  reduce  CRLs  for  a  number  of  compounds.  However,  the  NCR  provides  appropriate 
procedures  for  situations  when  technical  limitations,  including  those  associated  with  analytical 
procedures,  are  encountered  in  the  RI/FS  process.  The  development  of  Preliminary  Remediation 
Goals  (PRGs)  in  the  FS  will  consider  the  relationships  between  CRLs  and  MCLs,  consistent  with 
guidance. 

No  changes  to  the  report  are  necessary. 


Comment  No.  2.  page  6.  paragraph  I 

EPA  agrees  that  the  contamination  in  the  Denver  aquifer  may  have  entered  the  system  locally. 
However,  a  review  of  hydrographs  for  wells  near  the  NBS  clearly  show  an  almost  immediate 
response  in  the  Denver  Fm.  correlating  to  changes  in  the  alluvial  water  levels  indicating  that  there  is 
good  communication  between  the  alluvium  and  the  Denver  aquifer  in  this  area.  This  pathway  needs 
to  be  clearly  investigated  for  completion  of  the  FS. 

Response 

The  FS  will  consider  interaction  between  the  UFS  and  Denver  Formation  in  developing  ground- 
water  alternatives  for  the  Offpost  OU.  Also,  the  hydraulic  response  noted  in  the  comment  applies 
to  Denver  wells  in  the  UFS.  The  statement  is  not  generally  true  for  confined  Denver  Formation 
wells.  No  revisions  to  the  report  are  necessary. 
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The  CDH  sampling  locations  are  not  shown  on  Figure  2.5. 

Egsoonse 

All  CDH  sampling  locations  are  shown  on  Figure  2.5.  In  the  CDH  letter  to  Mr.  Connally  Mears  of 
EPA  dated  June  2,  1989,  CDH  reported  collecting  a  total  of  12  investigative  samples,  one 
duplicate  sample,  and  a  field  blank  on  February  24,  1989.  These  samples,  excluding  the  field 
blank,  are  identified  in  the  explanation  contained  in  the  upper  right  corner  of  the  figure. 


Comment  No.  4.  page  15.  paragraph  2 

How  was  the  approximate  distance  and  direction  of  the  windblown  dust  estimated?  Where  are  these 
estimations  presented? 

Response 

The  prevailing  wind  directions  were  estimated  on  the  basis  of  information  obtained  from  several 
sources,  including  the  U.S.  Weather  Service  and  the  RMA  Comprehensive  Monitoring  Program 
Air  Quality  Data  Assessment  Report  dated  June  1990.  These  sources  indicate  that  the  prevailing 
wind  direction  is  from  the  south.  The  estimated  distance  from  RMA  for  which  surficial  soil 
samples  were  collected  was  based  on  two  principal  factors.  First,  the  Army  considered  CDH's 
Proposed  Soil  Sampling  Plan  Offpost,  North  and  Northwest  of  the  RMA,  dated  April  9,  1990. 

The  Army’s  proposed  sampling  program  was  designed  to  encompass  the  locations  proposed  by 
CDH.  Second,  the  Army  conducted  a  preliminary  evaluation  of  surficial  soil  data  from  onpost 
and  offpost  areas  within  approximately  one-half  mile  of  the  northern  RMA  boundary.  This 
evaluation  suggested  approximately  an  order  of  magnitude  decrease  in  concentration  of  selected 
target  analytes  over  approximately  5000  feet  of  distance  from  the  suspected  sources  near  former 
Basin  F.  This  information  was  used  to  estimate  the  maximum  extent  of  OCPs  in  surface  soil 
caused  by  windblown  transport  from  onpost  RMA  sources.  The  Army’s  proposed  sampling  plan, 
which  was  presented  to  the  Organizations  and  State  (OAS)  on  June  26,  1990,  identified  sampling 
locations  up  to  12,000  feet  from  the  northern  RMA  boundary.  These  locations  were  selected  to 
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encompass  the  area  within  which  wind-transported  soils  were  anticipated,  assuming  that  the 
off  post  distribution  of  contaminants  followed  a  pattern  similar  to  that  observed  for  the  onpost  and 
near  offpost  samples.  The  report  has  been  revised  accordingly  to  include  this  discussion. 


Comment  No.  5.  page  25.  paragraph  1 

When  was  the  assessment  of  the  boundary  systems  effects  on  the  rate  of  contaminants  migration 
performed?  Where  are  the  results  of  this  assessment  presented? 

Response 

The  assessments  referred  to  in  this  paragraph  were  conducted  in  conjunction  with  and  reported  in 
the  Final  RI.  This  paragraph  has  been  modified  to  clarify  that  the  Final  RI  is  the  source  of  the 
information. 


Comment  No.  6.  Figure  2.5 

CDH  sampling  locations  are  not  shown  on  this  figure  as  indicated  in  the  text. 

See  the  response  to  EPA  Specific  Comment  No.  3. 


Comment  No.  7,  Figure  3.1 

Why  are  all  of  the  contours  inferred?  Is  the  Army  that  uncertain  of  this  interpretation  or  are  the 
data  insufficient  to  allow  for  a  more  definitive  interpretation. 

Response 

The  contours  on  Figure  3.1  are  inferred  to  reflect  some  degree  of  uncertainty  in  the  shape  of  the 
potentiometric  surface  for  the  UFS.  However,  the  potentiometric  surface  of  the  UFS  is 
sufficiently  understood  for  use  in  conducting  an  EA/FS  for  the  Offpost  OU.  No  revisions  to  the 
report  are  necessary. 
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EPA  agrees  with  the  Army's  conclusion  that  the  data  from  three  wells  do  not  permit  a  definitive 
assessment  of  the  flow  directions  in  the  Arapahoe.  It  is  possible  that  local  flow  patterns  do  not 
coincide  with  the  regional  pattern.  Such  cases  are  not  unusual  in  the  onpost.  i.e..  southerly  flow 
south  of  South  Plants,  a  more  westerly  flow  in  the  Basin  A  neck  area,  etc. 

Respongg 

The  Army  has  not  concluded  that  the  data  do  not  permit  a  definitive  assessment  of  flow  directions 
in  the  Arapahoe  Formation.  As  stated  in  the  referenced  paragraph,  "...data  from  these  wells  are 
consistent  with  the  northerly  to  northwesterly  regional  groundwater  flow  direction..."  in  the 
Arapahoe  Formation.  Additionally,  as  discussed  in  the  RI  Addendum  in  Section  3. 1.3. 2  and  the 
Final  RI,  groundwater  pumping  from  numerous  wells  in  the  Arapahoe  Formation  has  resulted  in 
local  variations  in  the  flow  directions  in  the  Arapahoe  Formation.  However,  basin-wide  flow  in 
the  Arapahoe  Formation  flows  north  to  northwest.  The  data  from  the  newly  installed  Arapahoe 
wells  identified  at  the  top  of  page  28  are  consistent  with  regional  flow  directions. 


Comment  No.  9.  page  28.  paragraph  3 

Were  any  data  used  from  any  domestic  well  samplings? 

Response 

As  stated  on  page  29,  paragraph  5,  "Analytical  data  considered  in  generation  plume  maps  of  the 
UFS  include.. .domestic  wells  sampled  under  the  RI  Addendum  and  IRA  A  programs". 


Comment  No.  10.  page  29.  paragraph  3 

EPA  agrees  that  distribution  maps  for  the  Arapahoe  are  not  possible  based  on  three  wells  covering  a 
ten  square  mile  area.  This  points  out  a  significant  gap  in  the  data  for  the  Arapahoe  Aquifer  which 
needs  to  be  addressed  in  order  to  adequately  evaluate  the  hydrogeology  of  this  important  deeper 
aquifer. 

Also  the  references  here  to  sporadic  detections,  false  positives,  and  localized  effects  is  inappro¬ 
priate  without  a  discussion  of  the  sampling  of  the  domestic  wells.  Much  of  the  sporadic  detections, 
false  positives,  and  localized  effects  may  be  due  to  the  fact  that  these  data  were  collected  from 
domestic  wells  rather  than  monitor  wells.  The  domestic  wells  introduce  a  large  number  of  variables 
into  the  sampling  program  which  may  effect  the  results.  Such  things  as  the  amount  of  water  that 
was  pumped  from  the  well  by  the  residents  prior  to  the  arrived  of  the  sampling  team  varies  from 
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wjell  to  well  and  sample  to  sample.  The  rate  at  which  the  pump  runs  during  sampling  and  the 
amount  and  type  of  piping  that  the  water  traverses  during  sampling  also  differs  from  well  to  well. 
The  type  and  construction  of  the  pump  may  also  effect  the  sample.  It  is  also  unknown  which 
portion  or  zone  of  the  Arapahoe  these  domestic  wells  are  completed  in.  therefore  the  results  f-om 
one  well  may  not  be  comparable  to  another  nearby  well.  Therefore,  while  the  data  collected  from 
these  wells  is  still  useful,  it  has  several  limitations  imposed  upon  it  of  which  the  reader  needs  lo  he 
aware.  These  limitations  make  it  very  difficult  to  adequately  characterize  the  .-irapahoe  formation. 

Response 

The  EPA  has  misstated  the  Army’s  position  regarding  preparation  of  distribution  maps  for  the 
Arapahoe  Formation.  The  Army  has  stated  in  the  referenced  paragraph  that  distribution  maps  are 
not  necessary  for  adequately  assessing  the  extent  of  contamination  in  the  Arapahoe  Formation  for 
the  purposes  of  conducting  an  EA  and  FS  for  the  Arapahoe  Formation.  Data  for  the  Arapahoe 
Formation  clearly  show  that  only  low  levels  of  a  limited  number  of  contaminants  have  been 
detected  in  the  Arapahoe  Formation  and  that  concentrations  are  well  below  levels  that  are 
considered  safe  for  protection  of  human  health  and  the  environment. 


The  Army  has  frequently  stated  its  position  on  possible  migration  routes  from  the  UFS  to  the 
Arapahoe  Formation.  It  is  highly  unlikely  that  contaminants  observed  in  Arapahoe  Formation 
domestic  wells  are  the  result  of  migration  from  the  UFS  or  Denver  Formation  through  overlying 
geologic  formations.  Additionally,  organic  contaminants  detected  in  samples  from  the  Arapahoe 
Formation  appear  to  be  associated  with  older  domestic  wells,  which  may  have  construction 
problems.  As  described  in  the  Final  RI,  the  geology  of  the  Arapahoe  Formation  consists  of  an 
upper  clay/shale  unit  up  to  100  feet  thick  that  generally  directly  underlies  the  Denver  Fo.-mation. 
At  the  northern  RMA  boundary,  the  top  of  Arapahoe  Formation  lies  at  a  depth  of  250  to  300  feet 
below  ground  surface.  The  lower  portion  of  the  Arapahoe  Formation  consists  of  a  thick  conglo¬ 
merate  and  sandstone  sequence  up  to  270  feet  thick.  These  sandstone  units  are  typically  the 
aquifers  used  for  production  of  domestic-use  groundwater.  Considering  this  geologic  setting  and 
the  travel  times  that  would  be  necessary  for  contaminants  to  migrate  through  the  upper  shale 
sequence,  the  contaminants  observed  in  the  Arapahoe  Formation  are  localized  and  the  result  of 
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contaminant  migration  through  preferred  pathways,  such  as  poorly  constructed  wells  that  penetr¬ 
ate  the  UFS  and  Denver  Formation. 


Comment  No.  II.  page  29.  paragraph  4 

The  phrase  "Analytical  data  considered"  implies  that  not  all  analytical  data  was  used  or  was  used 
in  a  limited  or  qualified  context.  Please  explain  what  is  meant  by  this  phrase  and  what  the  criteria 
are  for  selecting  the  data  considered. 

Response 

The  Army  assumes  that  EPA  is  actually  referencing  paragraph  5  of  this  page,  not  paragraph  4  as 
indicated  in  the  comment.  Paragraph  5  has  been  modified  to  clarify  that  data  from  (I)  monitoring 
wells  and  domestic  wells  sampled  under  the  RI  Addendum  and  IRA  A  programs  and  (2)  CMP  data 
collected  during  the  Fall  of  1989  and  Winter  of  1990-1991  sampling  rounds  were  used  to  generate 
plume  maps. 


Comment  No.  12.  page  29.  paragraph  5 

Please  explain  the  meaning  of  that  statement,  "More  recent  data  collected  during  the  winter  of 
1990-1991  CMP  Sampling  Round  was  .  .  .  used  in  a  qualitative  manner..."  What  is  a  "qualitative 
manner"  and  specifically  how  were  the  data  used. 

Response 

The  Army  assumes  that  EPA  is  actually  referencing  paragraph  6  of  this  page,  not  paragraph  5  as 
indicated  in  the  comment.  The  Army  conducted  an  assessment  of  the  Winter  of  1990-1991  data  to 
provide  a  qualitative  evaluation  of  more  recent  data  being  collected  under  the  RMA  Groundwater 
CMP.  These  data,  except  for  selected  analytes  as  discussed  in  Section  3.2.1. 1.6,  were  not  used  for 
contouring,  but  only  to  confirm  contours  generated  with  the  data  referenced  on  the  contour  maps. 
The  text  has  been  modified  to  clarify  the  qualitative  use  of  more  recent  data. 


Comment  No.  13.  page  32.  Diisopropvlmethvlphosphonate 

EPA  is  concerned  that  the  map  showing  the  DIMP  distribution  may  be  incomplete.  The  RMA 
database  clearly  shows  that  there  have  been  historic  DIMP  detections  outside  of  the  area  currently 


30000,901.10  -  RC-03.SMF 
0115023992 


10 


delineated  as  the  DIMP  plume.  This  well  is  located  in  the  extreme  eastern  portion  of  Section  12. 
which  is  outside  the  currently  plotted  DIMP  plume.  Well  37340  had  the  following  DIMP  detections. 


DATE 

CONCUOM  fSICl 

85323 

17. 1  ug/I 

86085 

29.2  ug/l 

86156 

36.9  ug/l 

86231 

28.2  ug/l 

87083 

39.1  ug/l 

87267 

35.3  ug/l 

There  are  not  records  of  this  having  been  sampled  since  1987.  Please  explain  why  there  has  not 
been  any  further  sampling  of  this  well  and  subsequently  how  the  eastern  edge  of  the  plume  was 
established.  EPA  is  concerned  that  there  may  be  another  unidentified  pathway  to  the  east  of  the 
current  DIMP  plume. 

Response 

The  Army  used  data  collected  under  the  RI  Addendum  to  construct  the  diisopropylmethyl 
phosphonate  (DIMP)  distribution  map  as  discussed  in  the  report.  The  eastern  edge  of  the  DIMP 
distribution  was  assessed  considering  the  data  for  wells  shown  in  Figure  3.2.  Historical  data  for 
well  37340  were  not  considered  because  the  data  were  several  years  old  at  the  time  the  figure  was 
prepared.  This  distribution  is  consistent  with  historical  DIMP  distribution  maps  prepared  under 
the  RMA  Groundwater  CMP.  Sampling  of  well  37340  has  been  attempted  by  the  Army  on  several 
occasions.  However,  the  well  produces  little,  if  any,  water  during  purging  and,  as  a  result,  a 
representative  groundwater  sample  cannot  be  collected  for  well  37340. 


Comment  No.  14.  page  38.  Section  3.2. 1.1. 4 


The  CRLs  for  atrazine  and  vinyl  chloride  are  greater  than  the  MCLs  for  these  compounds.  For 
atrazine  the  CRL  is  4.03  ug/l  and  the  MCL  is  3  ug/l.  Vinyl  chloride  has  a  CRL  of  12.0  ug/l 
when  the  MCL  is  2.0  ug/l.  This  complicates  the  determination  of  the  amount  of  contamination,  and 
the  effectiveness  of  any  remediation  alternatives  selected  in  the  FS  based  on  this  data. 

Rgsponsg 

See  response  to  General  Comment  No.  1  and  Specific  Comment  No.  1 . 
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The  data  for  atrazine  indicates  a  CRL  of  4.13  ug/l.  This  CRL  exceeds  the  MCL  for  airazine 
which  is  3  ug/l.  See  comment  for  Page  38.  Section  3.2. 1. 1.4. 

Response 

See  response  to  General  Comment  No.  1  and  Specific  Comment  No.  I . 


Comment  No.  16.  page  92.  Section  6.1.3 

EPA  has  several  comments,  which  are  detailed  below,  related  to  the  statistical  evaluation  that  was 
performed  to  assess  background  concentrations. 

(a)  EPA  does  not  believe  that  four  samples  are  adequate  to  characterize  the  background  levels  of 
an  area  covering  several  square  miles.  A  minimum  of  10  samples  would  be  more  representa¬ 
tive  of  an  area  of  that  size  of  this  site. 

Response 

The  Army  shared  EPA's  concern  that  the  four  originally  designated  background  sites  were  too  few 
to  adequately  characterize  background  levels.  Consequently,  other  sampling  sites  were  evaluated 
to  see  whether  additional  samples  were  representative  of  background  conditions,  and  a  statistical 
evaluation  demonstrated  that  12  other  sites  not  directly  downwind  under  prevailing  wind 
conditions  were  also  representative  of  background.-  Thus,  the  Army  has  shown  that  16  sites  can  be 
and  were  used  to  characterize  background  soil  levels. 

(b)  Chlordane  is  listed  as  a  chemical  of  concern  for  soils  in  the  Of f post  EA/FS.  Why  was 
chlordane  not  included  in  the  analyte  list  in  Table  6.1. 

RgSPgnSg 

Chlordane  was  detected  less  frequently  than  the  other  OCPs  and  was  not  detected  in  the  com¬ 
parison  data  set.  In  addition.  Table  6.1  was  not  developed  for  chemicals  of  concern  for  the 
Revised  Draft  Final  EA/FS. 


(c)  The  first  paragraph  indicates  that.  "A  variety  of  RMA  indicator  contaminants,  including 
dieldrin,  was  not  detected  in  off  post  surficial  soil  near  RMA’s  northeast  boundary."  This 
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statement  is  amhiguous.  Please  specifically  enumerate  which  RMA  contaminants  were  not 
detected. 

Response 

The  text  has  been  revised  to  indicate  that  samples  collected  near  RMA's  northeastern  boundary 
generally  have  lower  concentrations  and  lower  frequency  of  detection  than  other  samples  near  the 
northwestern  and  northern  RMA  boundaries.  Figure  2.6  has  been  revised  to  identify  those  sites 
used  to  assess  background  concentrations.  Analytical  results  for  these  sites  are  presented  in 
Appendix  £. 

(d)  How  were  the  data  from  the  13  samples  handled:  individually,  or  was  the  mean  and  95th 
percentile  of  all  the  data  for  all  the  samples  computed  for  comparison  with  background. 

Response 

The  data  sets,  represented  by  individual  values,  were  compared  following  guidance  cited  in  the 
text.  Although  nonparametric  tests  were  used  in  most  comparisons,  the  hypothesis  test  is  whether 
the  means  of  the  compared  data  sets  are  significantly  different. 

(e)  The  Wilcoxon  rank  sum  test  appears  to  be  recognized  in  the  literature  as  an  appropriate 
method  for  paired  data  such  as  these.  The  method  of  proportion  used  by  the  Army,  however, 
seems  to  be  a  bit  more  esoteric.  Please  provide  an  explanation  of  the  applicability  of  this 
method  to  these  circumstances,  as  well  as  a  description  of  the  parameters. 

Response 

The  Army  method  and  its  limitations  are  fully  described  in  the  cited  reference  (EPA,  1989), 
which  is  a  publicly  available  document.  A  complete  recitation  of  this  information  is  not 
warranted. 


Comment  No.  17.  Figure  2.1  through  2.6 

Please  superimpose  zone  boundaries  on  these  figures. 
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Hgspgnsg 

Zones  were  developed  during  the  EA/FS  process  by  considering  technical  issues  that  are  not  part 
of  this  report.  It  is  not  appropriate  to  present  them  in  this  document.  No  revisions  to  the  report 
are  necessary. 


Comment  No.  18.  Figure  7.1.  7.2.  and  1.1 

AH  data  used  in  these  figures  are  reported  in  obscure  units  of  parts  per  thousand.  Suggest  that 
more  conventional  units  of  parts  per  million  or  parts  per  billion  be  used. 

Response 

The  comment  refers  to  Figure  7.2  twice.  The  Army  assumes  that  the  comment  actually  refers  to 
Figures  7. 1 ,  7.2,  and  7.3.  However,  the  concentrations  shown  in  the  figures  are  in  micrograms  per 
gram,  or  parts  per  million,  not  parts  per  thousand  as  indicated  in  the  comment.  These  units  are 
consistent  with  those  presented  in  Table  2.5  and  Appendix  F.  No  revision  to  the  report  is 
necessary. 
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RESPONSES  TO  DRAFT  SHELL  OIL  COMPANY  COMMENTS  REGARDING  THE  OFFPOST 
OPERABLE  UNIT  DRAFT  FINAL  REMEDIAL  INVESTIGATION  ADDENDUM 


GENERAL  COMMENTS 
Comment  No.  1 

Groundwater  quality  data  sets  from  1989.  1990.  and  1991  were  used  in  the  RI  Addendum 
evaluation.  During  those  years,  modifications  to  both  the  NBCS  and  NWBCS  have  been  made  which 
have  significantly  reduced  groundwater  contaminant  concentrations  downgradient  from  these 
systems.  Of  the  three  data  sets,  the  1991  CMP  data  present  the  most  accurate  picture  of  the  rapidly 
changing  off  post  contaminant  distributions.  Combining  data  sets  to  prepare  distribution  maps  as 
performed  in  this  report  does  not  give  the  reader  a  sense  of  the  declining  contaminant 
concentrations  or  the  actual  current  contaminant  distributions. 

The  entire  EA/FS  is  potentially  affected  and  will  not  be  accurate  or  realistic  if  the  current  off  post 
contamination  distribution  is  not  shown  accurately.  Furthermore,  since  the  decrease  in  plume 
concentrations  appear  to  be  relatively  rapid,  the  discrepancies  between  the  1989  and  1990  data  sets 
and  future  distributions  will  be  even  greater.  If  the  preferred  alternatives  selected  in  the  EA/FS 
are  to  be  accepted  by  EPA  for  the  Final  Remedy,  the  strongest  supporting  evidence  must  be 
presented.  Therefore,  Shell  strongly  believes  that  the  1991  CMP  data  should  be  used  preferentially 
over  the  1989  and  1990  data  sets  to  depict  off  post  contaminant  distributions  in  the  Rl  Addendum. 

Rssp^mss 

The  data  sets  used  to  construct  the  contaminant  distribution  maps  for  unconfined  flow  system 
(UFS)  groundwater  were  the  most  comprehensive  data  sets  available  at  the  time  the  Remedial 
Investigation  (RI)  Addendum  report  was  being  prepared.  This  required  the  use  of  data  from 
several  Rocky  Mountain  Arsenal  (RMA)  programs,  including  the  Groundwater  Comprehensive 
Monitoring  Program  (CMP).  The  U.S.  Department  of  the  Army  (Army)  made  every  effort  to  use 
the  most  recent  data  sets  and  to  correctly  reflect  the  extent  of  contamination  in  the  UFS. 

However,  because  of  the  time  required  to  collect  samples,  receive  analytical  data  from  the 
laboratories,  conduct  preliminary  data  management  activities,  perform  data  validation  and  correct 
errors  or  problems,  and  finalize  the  data  management  activities  and  elevate  data  to  final,  it  was 
not  possible  to  use  all  early- 1991  CMP  data  for  the  RI  Addendum.  Additionally,  it  appears  that 
some  early- 1991  CMP  data  have  not  yet  been  elevated  to  final,  making  it  impossible  to  use  at  this 
time.  No  changes  to  the  report  are  necessary. 
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Pori  ions  of  the  1989  and  1990  groundwater  quality  data  sets  are  considered  to  be  anomalous  or 
erroneous  by  the  Army  but  have  in  some  cases  been  used  in  the  assessment.  For  example,  erroneous 
1990  Rl  Addendum  volatile  organic  compound  (VOC)  data  are  cited  in  the  text  without  qualifi¬ 
cation.  Also,  we  believe  that  the  interpretation  of  the  DBCP  plume  is  incorrect  because  of  the  use  of 
anomalous  1989  RI  addendum  data.  This  is  further  justification  for  basing  the  analysis  on  1991 
CMP  data. 

The  anomalous  groundwater  data  sets  discussed  both  in  the  text  and  in  the  attached  specific 
comments  include  the  1989  CMP,  1990  RI  Addendum,  and  possible  components  of  the  1989  RI 
Addendum  groundwater  data. 

RgSPgna 

The  Army  has  reevaluated  the  anomalous  groundwater  data  cited  in  the  report  and  has  made 
several  clarifications  in  the  text  regarding  the  anomalous  data.  However,  the  Army  disagrees  with 
Shell  Oil  Company’s  (Shell’s)  conclusion  that  early- 1991  CMP  data  should  be  used  exclusively  in 
the  report.  Additionally,  Shell  indicates  that  ‘’erroneous...data  are  cited  in  the  text  without 
qualification."  However,  Shell  does  not  provide  any  specifics  or  examples  and  the  Army  has  not 
been  able  to  locate  any  citations  of  anomalous  data  in  the  text.  No  other  changes  to  the  report  are 
necessary. 


Comment  No.  3 

The  presence  of  the  erroneous  1990  RI  Addendum  VOC  groundwater  data  in  the  RMA  database  has 
created  confusion  and  wasted  time  and  resources  for  Shell  and  the  Army  ( in  this  report)  in 
interpreting  off  post  groundwater  contaminant  distributions  and  will  continue  to  do  so.  Some  of 
these  erroneous  1990  data  were  mistakenly  used  in  this  assessment.  Therefore,  we  request  that  the 
1990  RI  Addendum  VOC  data  be  removed  from  the  RMA  database. 

Response 

The  Army  has  initiated  additional  changes  to  the  RMA  database  intended  to  flag  any  anomalous 
data  in  the  database. 
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The  distribution  of  off  post  surficial  soil  contamination  is  likely  the  result  of  multiple  and  complex 
transport  processes  from  RMA  and  of f post  sources.  The  highest  levels  of  of f post  surficial 
contamination  correspond  well  with  the  areal  distribution  of  alluvial  aquifer  contaminant  plumes. 
Since  the  area  downgradient  of  the  irrigation  canals  has  been  heavily  irrigated  alluvial  groundwater 
during  the  past  30  years,  it  is  worth  quantitatively  evaluating  how  much  of  the  surficial  soil 
contamination  may  be  from  this  transport  mechanism.  As  is  typical  of  similar  agricultural  areas, 
the  use  of  pesticides  in  these  areas  is  also  likely  to  be  a  substantial  source  of  the  observed  contami¬ 
nation. 

The  following  observations  lend  credence  to  these  hypotheses.  First,  many  of  the  elevated  soil 
detections  of  dieldrin  downgradient  of  the  canals  lie  along  extensions  of  the  two  prominent  ground 
water  pathways  emanating  from  the  RMA  and  are  generally  in  areas  that  have  historically  been 
heavily  irrigated.  These  areas,  like  other  similar  agricultural  areas  in  Colorado,  are  likely  to  have 
used  pesticides  extensively.  Secondly,  with  the  exception  of  a  couple  relatively  high  detections 
along  the  eastern  boundary,  there  is  a  general  pattern  of  much  lower  surficial  contaminant  levels 
outside  of  the  other  RMA  boundaries.  Although  wind  patterns  are  likely  to  be  partially  responsible 
for  this,  the  higher  contaminant  levels  downgradient  of  the  canals  are  not  fully  explained  by  this 
wind  blown  transport  alone. 

The  importance  of  emphasizing  multiple  potential  pathways  for  the  off  post  surficial  soil  contami¬ 
nation  lies  in  its  potential  impact  on  the  final  onpost  remedy.  If  the  ground  water  irrigation 
pathway  has  been  a  significant  source  of  the  off  post  surficial  soil  contamination,  then  placing 
complete  emphasis  on  controlling  windblown  dust  from  onpost  to  the  off  post  area  may  be  inappro¬ 
priate.  This  is  important  particularly  because  the  source  of  the  of f post  groundwater  contaminants 
is  being  controlled  by  the  North  Boundary  System  and  will  be  further  abated  by  the  off  post  IRA. 

Rgspanse 

The  Army  agrees  with  Shell’s  comment  that  "The  distribution  of  off  post  surficial  soil 
contamination  is  likely  the  result  of  multiple  and  complex  transport  processes  from  RMA  and 
off  post  sources."  However,  the  Army  does  not  believe  that  a  quantitative  evaluation  of  the 
contribution  of  the  surficial  soil  contamination  from  irrigation  over  the  past  30  years  is  warranted 
or  even  possible.  The  numerous  factors  that  will  affect  any  conclusions  regarding  .the  contribution 
from  historical  irrigation  with  contaminated  groundwater  are  impossible  to  quantify  with  any 
reasonable  degree  of  certainty.  No  changes  to  the  report  are  necessary. 


Comment  No.  5 

The  argument  that  off  post  surface  water  contaminants  are  the  result  of  ground  water  ex  filtration 
off  post  can  be  strengthened  by  also  including  water  quality  data  from  First  Creek  where  it  exits  the 
RMA.  An  evaluation  of  seasonal  and  onpost  data  to  back  up  the  hypothesis  should  be  included  in 
this  document. 
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Rg?ponsg 

The  report  includes  information  regarding  surface-water  sampling  conducted  under  the  surface- 
water  element  of  the  CMP.  Analytical  results  for  surface-water  samples  collected  along  First 
Creek,  are  presented  to  support  the  conclusion  that  most  of  the  contaminants  observed  in  First 
Creek  surface  water  between  the  northern  RMA  boundary  and  Highway  2  result  from  ground - 
water  discharge  to  First  Creek  along  this  reach.  No  revisions  to  the  report  are  necessary. 


Comment  No.  6 

Shell  does  not  believe  that  presenting  water  quality  data  from  wells  of  questionable  construction 
together  with  newly  installed  monitoring  wells  will  provide  reliable  information  on  the  question  of 
impact  to  the  Arapahoe.  The  available  data  for  the  three  “impacted“  Arapahoe  wells  indicates  they 
were  installed  in  the  1960s  and  early  1970s.  Nearly  all  of  the  available  data  for  these  wells 
f  inorganic  water  chemistry,  specific  conductivity,  proximity  to  DIMP  plumes  in  the  alluvium  and 
time  frame  of  installation)  suggest  that  the  observed  DIMP  is  a  result  of  cross-contamination  from 
poor  well  construction.  A  more  direct  position  stating  that  these  wells  are  not  reliable  water  quality 
wells  would  prevent  having  to  address  their  inadequacies  every  time  an  anomalous  detection  is 
observed. 

It  is  also  unclear  from  reading  this  document  why  no  further  examination  of  the  Denver  Formation 
has  been  proposed.  Shell  believes  that  the  existing  data  from  the  Denver  Formation  is  sufficient 
for  purposes  of  conducting  the  FS.  Since  this  historically  been  the  Army’s  position  as  well,  we 
believe  it  should  be  clearly  stated  in  this  report.  Also,  the  logic  of  evaluating  a  deeper  formation 
while  completely  excluding  discussion  of  an  intermediate  formation  needs  clarification  in  this 
document. 

Response 

Sufficient  discussion  of  the  integrity  of  domestic  wells  in  the  Arapahoe  Formation  and  the 
usefulness  of  data  from  those  wells  in  assessing  the  distribution  of  contaminants  in  the  Arapahoe 
Formation  has  been  provided  in  the  Draft  Final  RI  Addendum  report.  However,  additional 
discussion  that  more  clearly  states  the  limitations  of  data  from  those  wells  has  been  added  to  the 
Proposed  Final  RI  Addendum  report. 


The  Army's  position  regarding  the  Denver  Formation  was  stated  in  the  Final  RI  and  is  summar¬ 
ized  in  Section  2.1.1  of  the  Draft  Final  RI  Addendum  report.  The  RI  Addendum  was  prepared  to 
eliminate  data  gaps  for  the  Offpost  OU.  Because  sufficient  data  for  the  Denver  Formation  were 
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presented  in  the  Final  RI  for  conducting  an  endangerment  assessment  (EA)/FS,  additional 
discussion  of  the  Denver  Formation  is  not  necessary  in  this- report.  However,  a  brief  statement 
regarding  the  adequacy  regarding  the  Denver  Formation  data  for  conducting  an  EA/FS  has  been 
added  to  the  text  in  Section  2.1.1  of  the  report.  Additionally,  the  introduction  section  of  the 
revised  Draft  Final  EA/FS  presents  the  nature  and  extent  of  contamination  in  the  Denver 
Formation  and  restates  the  adequacy  of  the  Denver  Formation  data  for  conducting  an  EA/FS  for 
the  Off post  OU. 


20000,901.10  -  RC-OS 
110B0S0293 


5 


!n  various  parts  of  Section  3.  it  is  stated  that  Winter  1990-1991  groundwater  CMP  sampling  results 
were  used  to  assess  plume  boundaries.  This  fact  should  also  be  mentioned  here. 

Response 

The  text  has  been  revised  in  accordance  with  the  comment. 


Comment  No.  2.  page  26.  last  paragraph:  page  27.  first  paragraph 

Higher  water  levels  at  the  NWBCS  in  February  1990  relative  to  the  1987  water  levels  in  the  Final  Rl 
Report  were,  in  fact,  due  to  a  change  in  operation  of  the  NWBCS.  At  the  end  of  1988.  rechar ge- 
well  flowrates  at  the  northeastern  end  of  the  system  were  increased  to  improve  the  reverse  hydraulic 
gradient  along  the  slurry  wall.  This  created  higher  water  levels  both  in  the  recharge  wells  and 
off  post  and  helped  to  prevent  bypass  on  the  northeastern  end  of  the  NWBCS  that,  unknown  to  the 
Army  at  that  time,  had  been  occurring.  The  recent  lowering  of  groundwater  contaminant  concentra¬ 
tions  off  post  near  the  NWBCS  indicted  in  the  RI  Addendum  Report  was  caused  primarily  by  this 
operational  change.  The  NWBCS  IRA  modifications  will  further  improve  the  system's  performance. 

Response 

The  text  has  been  revised  to  indicate  that  changes  in  the  operation  of  the  Northwest  Boundary 
Containment  System  (NWBCS)  contributed  to  the  observed  increases  in  water  levels  downgradient 
of  the  NWBCS. 


omment-JISfl.  3.  paw  28.  first  parggr-aBb, 


first  sentence 


Water  level  data  in  three  wells  does  not  demonstrate  that  the  Arapahoe  aquifers  are  confined  in  all 
areas  of  the  off  post  OU.  Perhaps  this  sentence  should  be  appended  with  the  phrase,  “in  these 
areas." 


Response 

The  text  has  been  revised  in  accordance  with  the  comment. 


20000,901.10  -  RC-OS 

iiosoaoios 


6 


Comment  No.  4.  page  29.  third  paragraph 


Data  from  the  Arapahoe  Formation  which  is  of  poor  quality  and  is  not  representative  of  the 
formation  is  misleading  and  should  not  be  included  in  the  document. 

Response 

The  Army  disagrees  with  the  comment.  The  data  to  which  Shell  is  referring  are  not  considered  of 
"poor  quality."  In  fact,  the  isolated,  sporadic  occurrence  of  contaminants  in  Arapahoe  Formation 
wells  substantiates  the  interpretation  of  only  localized,  low-level  contamination  in  the  Arapahoe 

I 

Formation  that  is  largely  the  result  of  migration  through  poorly  constructed  domestic  wells.  No 
changes  to  the  report  are  necessary. 


Comment  No.  5.  paragraph  29.  fourth  paragraph 

This  paragraph  states  that  CMP,  RI  Addendum,  and  IRA  A  water  quality  data  have  passed  QA/QC 
review  and  have  been  accepted  into  the  RMA  database.  This  statement  implies  that  all  of  these  data 
were  accepted,  which  is  untrue  and  should  be  revised  since  some  of  the  RI  Addendum  VOC  data  did 
not  pass  QA/QC  review  and  were  flagged  as  being  anomalous. 

It  is  stated  that  if  data  did  not  pass  QA/QC  review,  they  were  either  flagged  in  the  appendices  or 
eliminated  from  the  database.  The  1990  RI  Addendum  VOC  data  that  were  flagged  as  being 
anomalous  due  to  inadequate  decontamination  of  sampling  equipment  and  subsequent  cross¬ 
contamination  of  samples  have  not  been  eliminated  from  the  RMA  database  as  of  January  31.  1992. 
In  fact,  DP  Associates  (Jim  Clark)  was  not  aware  that  a  problem  with  these  data  existed.  These 
data  were  not  used  in  the  RI  Addendum  assessment  and  plume  interpretations  for  which  they  were 
collected.  Therefore,  these  data  are  of  no  further  use  and  are  a  potential  source  of  serious 
misinterpretations  of  off  post  groundwater  contaminant  distributions.  Although  with  the  DP  . 
Associates  "RKPMCGW  table,  the  flagcode  field  could  be  used  to  indicate  that  they  are  erroneous, 
it  would  be  preferable  to  remove  this  data  set  from  the  database  since  every  potential  user  will  not 
know  of  the  faulty  nature  of  the  VOC  data  and  may  not  check  the  flagcodes. 

Because  the  above  data  were  obviously  erroneous,  flagged  as  such  in  this  report  and  unusable  for  the 
purpose  for  which  they  were  collected,  these  data  should  not  have  been  accepted  into  the  RMA 
database.  Are  rinse  blank  results  not  considered  in  the  QA/QC  review?  If  not.  the  PMRMA 
procedures  should  be  revised  to  account  for  such  a  situation. 

Response 

The  text  has  been  revised  in  accordance  with  the  first  paragraph  of  the  comment.  Additional 
discussions  have  been  recently  initiated  with  D.P.  Associates  to  evaluate  procedures  for  flagging 
anomalous  data. 
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The  1990-1991  CMP  data  should  have  been  used  as  the  primary  data  set  for  plume  map  generation, 
because  these  data  reflect  the  most  recent  contaminant  distribution  and  the  influence  of  recent 
boundary  system  modifications  and  operational  changes. 

Response 

See  response  to  General  Comment  No.  1 . 


Comment  No.  7.  page  30.  second  paragraph  lentence 


Some  of  the  fall  1989  CMP  data  seem  to  be  questionable  for  OCPs  and  DBCP.  For  which 
compounds  and  wells  were  the  fall  1989  CMP  results  "highly  anomalous?"  If  the  anomalous  1990 
Rl  Addendum  VOC  data  were  not  used  in  mapping,  why  were  the  anomalous  1989  data  averaged 
with  other  data  sets  and  used  for  mapping?  In  the  discussion  of  the  distribution  of  compounds  that 
were  not  mapped,  the  anomalous  1989  data  should  be  qualified  if  they  are  retained. 


Response 

The  Army  is  not  aware  of  any  anomalous  data  from  Fall  1989  for  OCPs  or  DBCP.  The  wells  and 
analytes  for  which  VOC  data  are  considered  anomalous  and  are  identified  as  such  in  Appendix  B. 
Because  no  anomalous  data  for  OCPs  or  DBCP  are  recognized,  the  remaining  portions  of  the 
comment  do  not  require  a  response. 


No.  8.  paee  30.  second  paragraph,  second  sentence 


This  sentence  appears  to  indicate  that  the  anomalous  data  were  used  to  develop  the  approximate 
averages  for  plume  mapping.  The  last  sentence  in  the  third  paragraph  on  page  58  indicates  that 
these  data  were  not  used.  Please  clarify. 


Response 

The  distribution  of  groundwater  contaminants  did  not  include  data  recognized  as  anomalous.  The 
text  has  been  revised  in  accordance  with  the  comment. 
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Comment  No.  9.  page  32., last  paragraph 


A  detection  of  DIMP  2  miles  northwest  of  RAfA  could  also  be  indicative  of  migration  along  one  of 
the  pathways  from  the  RMA  North  Boundary. 

Response 

Based  on  available  data  regarding  the  interpreted  distribution  of  dispropylmethyl  phosphonate 
(DIMP),  as  depicted  in  Figure  3.2  and  historically  presented  in  groundwater  element  CMP  reports, 
it  appears  that  the  occurrence  of  DIMP  in  well  I0720TWBRI  is  most  likely  attributable  to 
historical  flows  from  the  vicinity  of  the  NWBCS.  No  changes  to  the  report  are  necessary. 


Comment  No.  10.  page  35.  third  paragraph,  second  sentence 
Does  this  sentence  refer  to  data  collected  in  the  Rl  Addendum? 

Response 

The  specific  data  cited  in  this  paragraph  were  collected  under  the  groundwater  element  of  the 
CMP.  Groundwater-quality  data  generated  under  the  RI  Addendum  are  presented  in  Appendix  B. 
No  changes  to  the  report  are  necessary. 


Comment  No,  11.  page  37.  Section  3.2. 1.1. 3 

See  the  Specific  Comment  regarding  ogee  30.  second  oaraeraoh.  first  .sentence. 
Response 

See  response  to  Specific  Comment  No.  7. 


Comment  No.  12.  page  37,  second  paragraph 

The  1991  CMP  aldrin  sample  result  for  well  37419  was  <  0.05  ug/l.  Was  the  1989  concentration 
of  0.354  ug/l  for  well  37419  considered  to  be  one  of  the  "highly  anomalous"  CMP  detections 
mentioned  on  page  30,  second  paragraph?  If  so,  this  sentence  should  be  qualified. 
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The  1989  aldrin  detection  in  well  37345  also  appears  to  be  anomalous  as  it  is  the  only  detection  out 
of  1 1  analyses  since  1987  and.  as  stated,  it  is  an  exception  to  the  lack  of  aldrin  detections 
downgradient  of  the  canals.  Please  add  Qualification. 

Response 

The  sample  collected  from  well  37419,  which  had  a  reported  aldrin  concentration  of  0.354  micro¬ 
grams  per  liter  (^g/l),  was  sampled  under  the  RI  Addendum  program,  not  under  the  CMP.  The 
result  is  not  considered  anomalous  and  does  not  require  qualification.  The  text  has  been  revised  to 
indicate  that  aldrin  has  not  been  previously  detected  in  samples  from  well  37345. 


Comment  No.  13.  page  38.  first  full  paragraph 

The  consistent  chlordane  detections  of  approximately  1  ug/l  in  the  fall  1989  CMP  sampling  round 
seem  questionable.  See  the  Specific  Comment  regarding  pace  30.  second  paraeraph.  first  sentence. 

Response 

The  text  has  been  revised  to  indicate  that  a  review  of  historical  data  and  more  recent  data  for  the 
off  post  wells  in  which  chlordane  was  detected  shows  that  chlordane  is  generally  not  detected  in 
offpost  wells. 


Comment  No.  14.  page  40.  Section  3. 2. 1.1. 6 
Refer  to  Comrnent  No.  3. 

Response 

See  response  to  General  Comment  No.  3. 


Comment  No.  IS.  page  44,  second  paragraph 


On  Figure  3.8,  detections  of  DBCP  in  the  eastern  extension  of  the  Northern  Paleochannel  plume  in 
Section  12  appear  anomalous  compared  to  the  1991  CMP  data,  which  were  below  CRL  for  all  three 
RI  Addendum  Wells  ( 37402,  37403,  and  37404).  All  three  of  these  detections  were  from  the  fall 
1989  RI  Addendum  sampling  round  and  samples  from  these  three  wells  were  not  analyzed  by  GC 
methods  in  1990,  so  comparison  of  results  is  not  possible  until  1991.  Since  DBCP  was  included  in 
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ihe  list  of  VOCs  that  were  affected  by  inadequate  decontamination  of  sampling  equipment  between 
wells  in  the  1990  RI  Addendum  sampling  round,  might  the  1989  RI  Addendum  data  for  these  three 
wells  also  have  been  affected  by  the  same  problem?  If  so.  Figure  3.8  should  be  modified. 

Response 

There  is  no  evidence  that  dibromochloropropane  (DBCP)  data  from  the  Fall  1989  RI  Addendum 
sampling  round  were  affected  by  the  cross-contamination  problem  identified  for  other  volatile 
organic  compounds  in  later  sampling  rounds.  However,  the  text  has  been  revised  to  note  that 
DBCP  was  not  detected  in  groundwater  samples  collected  from  wells  37402,  37403,  or  37404 
during  the  early- 1991  CMP  sampling  event.  Because  no  additional  data  are  available  for  these 
wells,  no  changes  to  Figure  3.8  have  been  made. 


Comment  No.  16.  page  47,  first  paragraph 

The  reported  carbon  tetrachloride  detection  of  6.98  ug/l  in  well  37407  was  from  the  January 
through  March  1990  RI  Addendum  sampling  round  that  was  problematic  and  should  not  have  been 
cited  in  the  text  without  qualification,  if  at  all.  Duplicate  1990  data  and  1991  CMP  sample  data 
confirm  that  this  reported  concentration  was  false.  In  addition,  all  of  the  erroneous  carbon 
tetrachloride  analyses  are  not  flagged  with  an  "A"  in  Appendix  B  Table  Bl.  Also,  the  ID  numbers 
for  duplicate  samples  HA1166  and  HA1165  are  reversed  for  wells  37407  and  37404  in  Table  3.3. 
These  discrepancies  affect  the  QA  evaluation  for  these  wells  and  cause  one  to  question  whether  the 
erroneous  1990  RI  Addendum  VOC  data  set  has  been  used  by  mistake  elsewhere  in  this  report. 

Response 

Appendix  B  has  been  revised  to  show  that  the  result  for  carbon  tetrachloride  is  anomalous. 
Additional  review  has  been  performed  to  verify  (1)  the  proper  flagging  of  anomalous  data  in 
Appendix  B  and  (2)  that  the  anomalous  data  has  not  been  used  to  interpret  the  extent  of 
contamination  in  the  Offpost  OU.  The  ID  numbers  for  duplicate  samples  HA  1 166  and  HA  1 165 
are  correct  as  shown  in  Table  3.3.  However,  they  were  reversed  in  Appendix  B.  Table  B4  has 
been  corrected. 
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Please  rephrase  the  sentence  to  read  “...and  assessment  of  possible  contamination  in  the  Arapahoe 
F  ormation." 

Response 

The  text  has  been  revised  in  accordance  with  the  comment. 


Comment  No.  18.  page  53.  second  paragraph,  fourth  sentence 
This  sentence  is  confusing.  DIMP  was  not  found  in  January  1990. 

Response 

DIMP  was  found  in  the  sample  collected  from  well  11841TW096  in  January  1990 
concentration  of  0.521  pg/l,  as  shown  in  the  text  and  Appendix  B.  However,  the 
revised  to  clarify  in  which  wells  DIMP  and  chloroform  were  detected. 


at  a 

text  has  been 


Comment  No.  19.  page  53.  Section  3.2.2. 1 

The  sample  results  from  the  three  new  Arapahoe  Formation  monitoring  wells  are  probably  more 
indicative  of  Arapcdtoe  water  quality  than  are  the  sampling  results  from  the  existing  domestic  wells. 
This  is  because  well  drilling  and  construction  practices  were  probably  much  superior  for  the 
monitoring  wells  than  for  the  domestic  wells,  preventing  mixing  of  water  from  different  aquifers. 
The  fact  that  no  organic  compounds  were  detected  in  the  monitoring  wells  is  significant  and  should 
be  emphasized  in  the  text. 

Response 

The  Army  agrees  with  Shell’s  comment.  The  text  has  been  revised  to  indicate  that  groundwater- 
quality  data  from  the  newly  installed  Arapahoe  Formation  wells  strongly  support  the  Army's 
conclusion  that  contamination  observed  in  the  Arapahoe  Formation  is  sporadic  and  localized, 
possibly  as  a  result  of  well  construction  problems. 
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IVe  do  not  believe  that  the  values  of  hardness  and  conductivity  reported  by  the  Tri-County  Health 
Department  (TCHD)  in  their  1989  private  well  inventory  report  are  based  upon  an  independent 
review  of  actual  data  in  the  off  post  area  by  TCHD.  These  values  are  probably  based  upon  ranges 
reported  in  other  documents. 

Response 

The  text  has  been  revised  to  clarify  that  these  ranges  were  reported  by  the  Tri-County  Health 
Department  (TCHD)  in  their  private  well  inventory  report. 


Comment  No.  21.  page  56.  last  paragraph 

As  stated  in  Section  3.2. 1.1. 6,  the  RI  Addendum  samples  collected  from  January  through 
March  1990  were  anonymously  high  for  volatiles  because  of  inadequate  decontamination  of 
sampling  equipment,  not  because  of  analytical  problems.  Both  the  GC  and  GC/MS  results  would  be 
affected  and  the  GC/MS  results  should  not  have  been  used  as  a  guide  for  contour  mapping.  This 
report  is  inconsistent  in  its  use  of  this  erroneous  data  set  and  should  be  revised. 

Response 

The  text  has  been  revised  to  indicate  that  the  anomalous  volatile  organic  compound  data  are  also 
reflected  in  the  gas  chromatography/mass  spectrometry  (GC/MS)  results.  The  statement  that  the 
GC/MS  results  were  used  in  contour  mapping  is  not  correct  and  has  been  deleted  from  the  report. 
None  of  the  anomalous  data  identified  in  Appendix  B  were  used  for  contouring,  averaging,  or 
assessing  the  distribution  of  contamination  in  the  UFS. 


Comment  No.  22.  page  57.  last 


paragraph 


The  DSA  values  exceeded  1.0  for  several  volatiles  because  HA1165  is  actually  the  duplicate  for 
well  37407,  not  for  well  37404  as  shown  in  Table  3.3,  and  not  because  of  analytical  problems. 
Table  B4  in  Appendix  B  contains  the  correct  ID  numbers.  If  the  correct  duplicate  is  used  for  well 
37407,  the  DSA  values  for  those  volatiles  should  be  much  less  than  1.0.  Furthermore,  a  DSA 
analysis  on  the  erroneous  1990  RI  Addendum  VOC  data  is  unnecessary. 


Response 


The  Army  has  reviewed  chains  of  custody  and  information  in  the  RMA  database  and  compared 
analytical  results  for  the  samples  in  question.  The  correct  investigative/duplicate  sample  pairs 
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have  been  compared  in  Table  3.3.  That  is,  sample  HA1165  is  a  duplicate  of  sample  37404  and 
sample  HA  1 165  is  a  duplicate  of  sample  37407.  Table  B4  in  Appendix  B,  Groundwater  Duplicate 
Analytical  Data,  incorrectly  identified  the  investigate/duplicate  sample  pairs.  Table  B4  has  been 
revised  accordingly. 


Comment  No.  23.  oaae  58.  second  paragraph 

Not  only  is  rinse  blank  HA1175  a  true  rinse  blank,  it  is  a  telling  rinse  blank.  Please  review 
Section  3.2. 1.1. 6.  Five  rinse  blanks  were  collected  during  R1  Addendum  activities,  yet  only  one 
(HA  1 175)  is  identified  and  discussed.  Please  provide  the  ID  numbers  and  results  for  the  other 
four. 

Response 

Table  B3  in  Appendix  B  has  been  revised  to  identify  the  types  of  quality  assurance/quality  control 
(QA/QC)  samples  represented  by  the  analytical  results  presented  in  Table  B3,  including  all  trip, 
rinse,  and  field  blanks.  The  text  on  page  58,  second  paragraph,  has  also  been  revised  to  indicate 
that  the  analytical  results  for  sample  HA  1 175  are  thought  to  represent  field  decontamination 
problems  as  discussed  in  Section  3.2. 1.1. 6. 


Comment  No.  24.  page  58.  s  c  ind  paragraph 

The  Off  post  OU  R1  reported  sporadic  and  unexplainable  detections  of  volatile  compounds  such  as 
chlorobenzene  and  chloroform  in  Denver  Formation  wells.  Is  it  possible  that  inadequate  decontami¬ 
nation  procedures  were  also  responsible  for  these  anonialous  results? 

Response 

The  evaluation  of  QA/QC  analytical  results  were  presented,  discussed,  and  interpreted  in  the 
Final  RI. 
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Please  revise  this  paragraph  to  reflect  the  above  comments. 

The  text  has  been  revised  in  accordance  with  the  comment. 


Comment  No.  26.  page  59.  first  full  paragraph 

The  groundwater  flow  velocity  and  volume  in  the  minor  paleochannel  located  south  of  the  First 
Creek  Paleochannel  is  much  less  than  in  the  First  Creek  Paleochannel  and  the  analytes  detected  in 
this  area  may  be  relic  contaminants  and  do  not  reflect  the  present  effectiveness  of  the  NBCS. 

The  plume  maps  do  not  indicate  that  trichloroethene  or  chlorobenzene  are  present  in  the  eastern  arm 
of  the  Northern  Paleochannel  in  Section  12.  Also,  the  DBCP  detections  in  this  area  were  question¬ 
able.  See  the  Specific  Comment  regarding  paee  44,  second  paragraph. 

Resconsfi 

The  text  has  been  revised  to  indicate  that  only  chloroform,  DBCP,  and  DIMP  were  identified  in 
the  eastern  arm  of  the  Northern  Paleochannel.  Reference  to  chlorobenzene  and  trichloroethene 
have  been  removed  from  this  sentence. 


Comment  No.  27.  page  60.  first  paragraph 

Historically,  a  diluting  effect  has  also  been  noted  downgradient  of  the  NWBCS  as  a  result  of  canal 
leakage.  Although  not  as  significant  as  downgradient  of  the  NBCS,  historical  data  indicate  it  is 
present,  A  probable  reason  for  it  not  being  apparent  lately  is  the  decreasing  concentrations 
immediately  downgradient  of  the  NWBCS  as  a  result  of  increased  efficiency  of  this  system. 

Response 

The  Army  agrees  with  Shell's  comment.  The  text  has  been  revised  to  indicate  that  the  dilution 
effect  downgradient  of  the  NWBCS  is  less  obvious  in  that  area. 
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There  is  no  doubt  that  the  increased  water  table  elevations  immediately  downgradient  of  the  NBCS 
are  due  to  the  operation  of  the  recharge  trenches. 

Response 

The  Army  agrees  with  Shell's  comment.  The  text  has  been  revised  in  accordance  with  the 
comment. 


omment  No.  29.  pace  65.  second  paragraph 


Was  the  siphon  which  routes  First  Creek  water  directly  to  Burlington  Ditch  open  when  the  samples 
which  exhibited  DIMP  were  collected?  If  not,  what  is  the  explanation  of  the  detections  in 
Burlington  Ditch?  An  explanation  of  the  mechanism  for  directly  routing  water  to  Burlington  Ditch 
and  the  frequency  with  which  it  is  used  would  be  helpful  to  the  reader. 


Response 

The  siphon  was  not  in  use  during  surface-water  sampling  events  conducted  during  the  RI 
Addendum  program.  The  occurrence  of  DIMP  in  Burlington  Ditch  is  considered  the  result  of 
groundwater/surface-water  interaction  along  the  reach  of  Burlington  Ditch  in  the  northwest 
corner  of  Section  14.  Additional  discussion  of  the  surface-water  system  has  been  added  to 
Section  4. 1  of  the  report. 


Comment  No.  30.  page  74.  first  paragraph 

Section  4.1.1  states  that  "DIMP  was  the  organic  compound  most  frequently  detected  in  off  post 
surface  water’  thus,  DIMP  should  be  mentioned  in  Section  4.5. 

Response 

The  text  has  been  revised  in  accordance  with  the  comment. 
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DBCP  is  written  twice  in  the  listing  in  this  sentence. 
Response 

The  text  has  been  revised  in  accordance  with  the  comment. 


Comment  No.  32.  page  78.  first  paragraph 

DBCP  and  hexachlorocyclopentadiene  have  moderate  and  high  affinity  for  organic  matter, 
respectively.  Organic  matter  is  commonly  present  in  stream  and  lake-bottom  sediment;  therefore, 
these  compounds  may  have  affinity  for  sediments  as  is  indicated  by  their  detections. 

Two  acronyms  for  hexachlorocyclopentadiene  are  used  in  this  report  (CL6CP  and  HCCPD).  which 
may  lead  to  confusion. 

Response 

The  text  has  been  revised  to  indicate  that  DBCP  and  CL6CP  tend  to  sorb  to  sediments.  The  text 
has  also  been  revised  by  removing  the  HCCPD  acronym  for  hexachlorocyclopentadiene. 


Comment  No.  33.  pane  84.  last  paragraph 

As  stated  on  page  79,  second  paragraph,  other  sources  of  dieldrin  are  indicated  to  be  present  in  the 
Off  post  OU:  therefore,  dieldrin  should  be  added  to  the  list  of  compounds  with  additional  sources 
in  this  paragraph. 

The  previous  discussion  of  contaminant  distributions  in  the  text  did  not  establish  that  RMA  was  a 
source  of  endrin  and  DDE  in  sediments.  Therefore,  the  last  sentence  should  be  revised  to  be  more 
accurate. 

Response 

The  text  has  been  revised  to  include  dieldrin  as  a  compound  for  which  additional  sources  exist  in 
the  Offpost  OU.  The  last  paragraph  on  page  84  has  been  revised  to  clarify  the  source  of  endrin 
and  DDE. 
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The  swjicial  soil  data  presented  in  the  report  do  not  display  any  clear  distribution  pattern  which 
would  support  a  single  source  or  a  dominant  mechanism  of  transport.  Instead,  the  data  suggest 
multiple  sources  and  perhaps  numerous  transport  mechanisms.  To  state  that  windblown  contamina¬ 
tion  from  Onpost  to  Of f post  is  the  primary  cause  of  the  observed  contamination  with  only  sporadic 
influences  from  other  sources  or  transport  routes  is  inconsistent  with  the  data. 

Response 

The  Army  disagrees  with  the  comment.  The  Army  has  repeatedly  stated  that  multiple  sources  of 
organochlorine  pesticides  (OCPs)  exist  in  the  Offpost  OU.  However,  the  distribution  of  the  OCRs 
near  the  northern  RMA  boundary  appears  to  follow  a  pattern  that  is  consistent  with  windblown 
transport.  No  changes  to  the  report  are  necessary. 


Comment  No.  35.  page  89.  last  paragraph 


The  wind -transport  mechanism  for  OCPs  in  offpost  surficial  soils  is  most  plausible  for  dieldrin 
within  a  mile  of  the  north  boundary  of  RMA  in  Sections  13  and  14.  In  other  offpost  areas  this 
mechanism  is  less  plausible  for  dieldrin  and  other  OCPs  and  their  distribution  is  better  explained 
by  Other  offpost  sources.  The  conclusions  reached  for  the  distribution  of  OCPs  in  surface  soil  are 
based  on  an  overly  qualitative  and  generalized  analysis. 


Response 

The  text  has  been  revised  to  clarify  that  (1)  windblown  transport  is  most  plausible  for  areas 


immediately  north  of  RMA  and  (2)  other  sources,  including  irrigation  northwest  of  the  canals,  are 
likely  mechanisms  in  the  other  areas. 


Comment  No.  36.  page  97.  second  paragraph 

Please  add  that  the  mercury  detections  exceeding  background  concentrations  north  of  the  canals  are 
from  sources  other  than  RMA. 

Response 

The  text  has  been  revised  in  accordance  with  the  comment. 
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It  is  unfortunate  that  the  review  process  for  the  RI  Addendum  Report  was  not  completed  prior  to 
issuing  the  Of f post  EA/FS  Draft  Report.  Anomalous  and  erroneous  groundwater  quality  data  sets 
have  been  used  in  the  RI  Addendum  that  may  have  resulted  in  misinterpretations  of  plumes  tn  the 
EA/FS. 

Rgspgns? 

Comment  noted.  See  also  the  response  to  Shell  General  Comment  Nos.  2  and  3. 


Comment  No.  38.  page  109.  fourth  paragraph 

Modifications  to  the  NWBCS  include  physical  changes  as  well  as  operational  ones.  In  addition  to 
reducing  chloroform  off  post,  these  modifications  will  reduce  concentrations  of  all  R.MA-related 
compounds  of f post  including  dieidrin,  DIME,  chloride,  and  fluoride. 

Rs?PQ1IS€ 

The  text  has  been  revised  to  note  that  reductions  in  other  contaminants  offpost  are  expected  to 
occur  as  a  result  of  modifications  to  the  NWBCS. 


Comment  No.  39.  oaae  1 10.  second  full  paragraph,  third  sentence 

Please  add  that  the  detection  of  mercury  and  arsenic  in  surface  water  upstream  of  First  Creek 
indicates  offpost  sources  of  these  compounds. 

Response 

The  text  has  been  revised  in  accordance  with  the  comment. 


Comment  No.  40.  page  1 12.  second  paragraph,  second  and  third  sentence 


The  highest  concentrations  of  arsenic  and  mercury  in  surface  soil  were  detected  northwest  of 
Burlington  Ditch,  not  "northeast"  of  the  ditch  as  stated.  It  should  be  added  that  these  detections 
were  from  sources  other  than  RMA. 


Response 

The  text  has  been  revised  in  accordance  with  the  comment. 
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Section  7.2.4  of  this  report  indicates  that  contaminants  attributed  to  RMA  sources  were  not  detected 
in  an  egg  from  an  abandoned  bald  eagle  nest  at  Barr  Lake.  This  fact  should  be  added  to  the 
paragraph. 

Response 

The  comment  does  not  accurately  reflect  the  statement  made  in  the  text.  The  correct 
interpretation,  as  presented  in  the  referenced  section,  is  that  the  contaminants  could  not  be  clearly 
associated  with  releases  from  RMA.  No  revisions  to  the  report  are  necessary. 


Comment  No.  42.  Figure  3.2.  Distribution  of  PIMP  in  the  Offpost  UFS:  and  Figure  3.6. 
Distribution  of  Chloroform  in  the  Offpost  UFS 

It  would  be  helpful  to  illustrate  the  similarities  and/or  differences  between  the  Final  Rl  and  Rl 
Addendum  data  sets  for  these  two  maps  by  using  the  same  isoconcentration  values  as  were  used  for 
contouring  in  the  Final  Rl  Report  or  the  CMP  Reports.  Similar  isoconcentration  values  were  used 
in  the  plume  maps  for  the  other  analytes. 

Rgspftnse 

The  Army  believes  that  the  isoconcentration  lines  used  for  these  figures  best  depict  the  distribu¬ 
tion  of  DIMP  and  chloroform  in  the  UFS.  For  DIMP,  the  minimum  isoconcentration  contour 
represented  in  the  Final  Rl  was  1 1  pg/X,  which  is  considered  too  high  for  the  current  database. 
Additionally,  the  contour  intervals  for  DIMP  and  chloroform  used  in  the  CMP  report  for  1 989 
(RSLA,  1990a)  are  not  the  same  as  those  in  the  Final  Rl,  as  suggested  by  the  comment.  No 
changes  to  the  report  are  necessary. 


Comment  No.  43.  Figure  3.4.  Distribution  of  Dieldrin  in  the  Offpost  UFS:  and  Figure  3.5. 
Distribution  of  Endrin  in  the  Qffpost  UFS 

At  well  37307,  the  dieldrin  and  endrin  plumes  are  drawn  as  part  of  the  plumes  located  in  the  First 
Creek  Paleochannel.  Figure  3.1  shows  an  area  of  unscaur ated  alluvium  se par  cuing  Well  37307  and 
the  First  Creek  Paleochannel.  Therefore,  isolated  detections  should  be  drawn  for  Well  37307  and 
based  upon  onpost  data,  the  western  margins  of  the  First  Creek  dieldrin  and  endrin  plumes  should 
be  moved  east  to  Peoria  Street. 
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Response 

The  extent  and  variability  in  the  shape  of  the  unsaturated  zones  is  uncertain.  The  purpose  of 
depicting  these  zones  is  to  give  a  general  indication  of  the  major  groundwater  flow  pathways  in 
the  UFS.  However,  because  water  levels  rise  and  fall  over  time,  the  extent  of  dieldrin  and  endrin 
cannot  be  tied  directly  to  any  particular  depiction  of  these  zones.  The  dieldrin  and  endrin  plumes 
are  consistent  with  their  distributions  shown  in  the  Final  RI  and  Groundwater  CMP  report  for 
FY90  (RLSA,  1991a).  No  changes  to  the  report  are  necessary. 
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RESPONSES  TO  COLORADO  DEPARTMENT  OF  HEALTH  COMMENTS  REGARDING 
THE  OFFPOST  OPERABLE  UNIT  DRAFT  FINAL  REMEDIAL 
INVESTIGATION  ADDENDUM 


GENERAL  COMMENTS 
Comment  No.  I 

The  Army  has  asserted  that  " [ g Jroundwater  monitoring  in  the  Denver  Formation  was  not  necessary 
for  this  addendum  report  because  the  Final  RI  adequately  characterized  the  extent  of  contamination 
in  the  Denver  Formation"  and  that  " ...mechanisms  of  contamination  migration  through  the  Denver 
Formation"  were  adequately  identified  in  the  Final  Off-post  RI  (page  6).  While  several  mecha¬ 
nisms  of  contaminant  migration  were  presented  in  the  document,  historical  operation  of  the  North 
Boundary  Containment  System  (NBCS)  and  resultant  contamination  of  Denver  Formation  (Fm) 
sands  was  not  included  in  the  discussion.  The  State  presented  a  conceptual  model  for  Denver  Fm- 
alluvial  aquifer  interaction  at  the  October  16.  1991,  Technical  Subcommittee  Meeting  at  which  our 
representatives  identified  historical  operation  of  the  NBCS  as  the  predominant  mechanism  for 
contamination  of  Denver  Fm  sands  in  the  vicinity  and  downgradient  of  the  NBCS.  In  a  report 
distributed  to  the  organizations  at  the  meeting,  the  State  also  proposed  a  monitoring  program  to 
determine  the  current  impact  of  the  system  on  lateral  and  vertical  contaminant  migration  within  the 
Denver  Fm  and  the  alluvial  aquifer.  The  Army  promised  to  review  the  report  and  respond  to  the 
State’s  proposal. 

Additionally,  at  Feasibility  Study  data  needs  meetings  being  conducted  during  the  same  time 
period,  the  Army  stated  that  NBCS  Operations  personnel  had  been  evaluating  detailed  data  on 
vertical  and  lateral  gradients  in  the  vicinity  of  the  system.  Without  a  summary  of  this  evaluation, 
and  without  an  Army  review  of  the  State's  proposed  NBCS  monitoring  program,  we  are  not  able  to 
agree  that  Denver  Fm  contamination  has  been  properly  characterized.  If  the  studies  indicate  a 
reversed  gradient  across  the  slurry  wall  and  upward  gradients  between  Denver  Fm  sands  and  the 
alluvial  aquifer,  the  proposed  program  will  not  be  necessary.  We  request  a  response  to  the  Slate 
proposal,  and  will  comment  on  the  need  for  additional  Denver  Fm  characterization  in  the  vicinity  of 
the  NBCS  after  reviewing  the  response. 

Response 

The  U.S.  Department  of  the  Army  (Army)  disagrees  with  the  Colorado  Department  of  Health 
(CDH)  claim  that  the  Denver  Formation  has  not  been  adequately  characterized  for  the  purposes  of 
conducting  an  Endangerment  Assessment/Feasibility  Study  (EA/FS)  for  the  Offpost  Operable 
Unit  (OU).  The  Final  Remedial  Investigation  (RI)  provided  a  description  of  the  geology  and 
hydrogeology  of  the  Denver  Formation  and  interactions  between  the  Denver  Formation  and  the 
Unconfined  Flow  System  (UFS).  In  the  FS  technical  meeting  held  on  October  16,  1991,  the  Army 
restated  its  conceptual  model  for  the  interaction  between  the  Denver  Formation  and  UFS  and 
migration  routes  for  contaminants  from  the  UFS.  Based  on  the  discussion  and  statements  by  the 
CDH  representatives  at  that  meeting,  consensus  was  reached  in  that  meeting  that  Denver 
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Formation  contamination  occurs  primarily  as  local  effects  of  interaction  between  the  UFS  and  the 
weathered  upper  portion  of  the  Denver  Formation.  Additionally,  the  focus  of  the  CDH  comments 
is  on  the  nature  of  contamination  in  the  vicinity  of  the  North  Boundary  Containment  System 
(NBCS).  The  Army  will  respond  to  the  CDH  proposal  under  a  separate  cover  following  complete 
review  of  the  CDH  document.  However,  based  on  the  nature  of  the  CDH  comments  and  the 
response  to  the  Army’s  presentation  in  the  October  16,  1991,  meeting,  the  only  remaining  issues 
associated  with  the  Denver  Formation  contamination  is  assessment  of  the  migration  of 
contaminants  to  the  Denver  Formation  in  the  vicinity  of  the  NBCS,  particularly  in  the  immediate 
proximity  of  the  pilot  portion  of  the  NBCS. 


The  State  remains  concerned  that  the  nature  and  extent  of  groundwater  contamination  has  not  been 
sufficiently  characterized  for  the  Arapahoe  Formation.  In  addition,  the  geology  and  hydrology 
have  not  been  studied  in  sufficient  detail  to  understand  the  relationship  between  the  confined  flow 
system,  the  confined  Denver  and  the  Arapahoe  Formation.  The  State  requests  a  response  to  the 
results  of  our  Arapahoe  sampling  program  which  indicated  Arapahoe  F  ;  contamination,  and  a 
follow-up  technical  meeting  to  discuss  Arapahoe  contamination  and  future  investigations  of  the 
Arapahoe  Formation. 

Response 

The  Army  strongly  disagrees  with  the  comment.  The  Army  has  collected  over  90  groundwater 
samples  from  monitoring  or  domestic  wells  in  the  Arapahoe  Formation.  These  data  indicate  that 
where  contamination  occurs,  it  is  at  low  concentrations  and  appears  to  be  highly  localized.  On  the 
basis  of  these  data,  contamination  in  the  Arapahoe  Formation  is  likely  the  result  of  vertical 
migration  of  contamination  from  the  UFS  through  poorly  constructed  domestic  wells.  The  Army 
will  respond  to  the  CDH  proposed  Arapahoe  Formation  sampling  program  under  separate  cover. 
No  revisions  to  the  report  are  necessary. 
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Comment  No.  3 


In  numerous  instances  soil  and  sediment  contamination  detected  in  the  off- post  OU  is  hein^ 
attributed  to  sources  other  than  RMA  (e.g..  mercury  in  Burlington  Ditch  sediments  is  aiirihuted  to 
the  wastewater  treatment  facility  and  pesticide  contamination  is  attributed  to  personal  application). 
These  conclusions  are  arbitrary  and  should  be  purely  tentative  in  nature.  Additional  soil  sampling 
will  be  needed  to  substantiate. 

Response 

The  Army  has  presented  a  voluminous  amount  of  analytical  data  for  soil  and  sediment  in  the 
Offpost  OU.  The  data  were  presented  in  the  Final  RI  and  RI  Addendum  reports.  The  data  show 
that  some  of  the  contaminants  detected  in  soil  and  sediment  likely  the  result  of  past  releases  from 
RMA,  and  the  reports  have  provided  such  interpretations.  However,  other  data  and  interpreta¬ 
tions  suggest  that  other  sources  of  some  of  the  contaminants  may  also  be  present  in  the  Offpost 
OU  or  in  other  areas  that  impact  the  Offpost  OU.  The  data  for  these  media  presented  in  the  Final 
RI  and  RI  Addendum  reports  are  sufficient  for  the  purposes  of  conducting  an  EA/FS  for  the 
Offpost  OU.  No  additional  sampling  for  these  media  are  necessary  to  allow  the  completion  of  the 
RMA  Offpost  OU  RI  and  EA/FS  programs.  The  Army  has  repeatedly  and  consistently  stated  its 
commitment  to  continue  monitoring  programs  for  the  Offpost  OU.  No  revisions  to  the  report  are 
necessary. 


Comment  No.  4 

The  Off-post  Operable  Unit  should  be  expanded  or  additional  operable  units  created  to  adequately 
characterize  the  nature  and  extent  of  surficial  soil  contamination  that  has  been  detected  outside  of 
the  boundaries  of  the  existing  Off-post  OU.  High  concentrations  of  dieldrin  have  been  detected  in 
surficial  soils  at  localities  east  of  RMA  and  the  area  south  of  RMA  has  yet  to  be  investigated . 

Response 

The  boundaries  of  the  Offpost  OU  were  identified  in  the  Federal  Facility  Agreement  (FFA)  for 
Rocky  Mountain  Arsenal  (RMA).  In  the  FFA,  the  Army  committed  to  a  number  of  programs  and 
activities,  including  conducting  an  RI/FS  for  the  Offpost  OU.  The  Army  intends  to  complete 
those  programs  in  a  timely  fashion.  No  compelling  reasons  to  change  the  boundaries  or  definition 
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of  the  Offpost  OU  have  been  presented.  The  nature  and  extent  of  contamination  in  the 
Off  post  OU  has  been  adequately  characterized  for  conducting  and  EA  and  FS. 


Comment  No.  5 

Colorado  Department  of  Health  surficial  soil  sampling  data  should  be  incorporated  into  this  report. 
These  data  would  augment  existing  Army  data  and  would  provide  a  better  understanding  of  the 
nature  and  extent  of  of f -post  surficial  soils  contamination.  If  the  Army  is  unwilling  to  use  the 
data  from  CDH  surficial  soil  sampling  efforts  due  to  concerns  pertaining  to  State  QA/QC 
analytical /sampling  protocol,  locations  identified  by  CDH  to  have  significant  concentrations  of 
RMA  contaminants  should  be  resampled  by  the  Army  to  confirm  contaminant  presence.  The  State 
will  transmit  all  existing  surficial  soils  data  under  separate  cover  and  assist  in  whatever  manner 
desired  to  facilitate  this  effort. 

Response 

The  Army  has  included  the  data  provided  by  CDH  for  the  12  surficial  soil  samples  collected  in 
February  1989.  The  CDH  sampling  locations  are  shown  in  Figure  2.5,  and  data  are  discussed  in 
Section  6.0  and  presented  in  Figure  6.1.  The  Army  elected  to  use  these  data  at  the  encouragement 
of  CDH,  although  CDH  repeatedly  denied  requests  for  the  quality  assurance/quality  control 
(QA/QC)  information  for  these  data.  Thus,  although  the  data  are  included  in  the  report,  the 
reliability  of  the  data  cannot  be  verified.  No  revisions  to  the  report  are  necessary. 


Comment  No.  6 

The  State  does  not  concur  with  the  choice  of  the  12  additional  soil  sample  locations  to  represent 
background  contamination  values.  Eleven  of  these  locations  are  within  the  off -post  OU.  down- wind 
from  RMA,  and  a  majority  showed  detections  of  dieldrin.  Different  locations  more  distant  from 
RMA,  or  limitation  of  representative  background  samples  to  the  4  locations  east  of  Brighton  ( minus 
the  duplicate  sample  in  Section  34,  see  Comment  *15)  is  warranted. 

Response 

The  statistical  comparison  of  the  four  Brighton  samples  with  the  12  additional  soil  samples,  using 
EPA -recommended  statistical  procedures  (EPA,  1989),  demonstrated  that  the  additional  12  sites 
are  not  statistically  different  from  the  four  Brighton  sites.  This  analysis  strongly  supports  the 
conclusion  that  the  12  additional  sites  are  representative  of  background  conditions.  Wind 
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sometimes  blows  from  all  points  downwind  of  RMA  (R.L.  Stollar  and  Associates,  Inc.,  and  others, 
1990  and  ESE,  1988);  however,  previous  investigations  show  that  the  prevailing  wind  direction  is 
from  the  south  not  the  southwest,  while  the  strongest  winds  are  from  the  northwestern  quadrant, 
indicating  that  the  additional  12  sites  are  not  “downwind".  Additional  references  have  been  added 
to  the  report  to  clarify  the  sources  of  information  supporting  the  prevailing  wind  directions  and 
the  EPA  reference  for  performing  the  statistical  analyses.  No  additional  revisions  to  the  report 
are  necessary. 


Comment  No.  7 

The  seven  off-post  biota  target  analytes  were  not  chosen  as  the  product  of  an  independent  review 
but  rather  as  part  of  the  On- post  Biota  Remedial  Investigation.  This  was  inappropriate  since  the 
on-post  selection  process  was  itself  flawed.  For  example,  historical  studies  (see  Table  4.1-5  of  the 
On- post  Biota  RI)  detected  contaminants  in  on- post  wildlife  in  addition  to  the  seven  selected  to  he 
present.  These  contaminants  should  at  least  have  been  treated  as  candidates  for  off- post  biota 
sampling.  Furthermore,  the  on-post  selection  process  is  not  applicable  to  off-post.  Among  the 
critical  listed  on  page  3-32  of  the  Biota  RI  is  that  the  compound  "Occurred  in  high  volumes  and/or 
with  an  areal  extent  of  >5  acres."  The  relevance  of  this  criterion  off -post  is  unclear. 

Responsg 

The  Army  disagrees  with  the  CDH  comment.  The  biota  target  analytes  were  selected  on  the  basis 
of  an  evaluation  of  the  types  and  nature  of  contaminants  detected  in  onpost  and  offpost  media. 
These  compounds  were  selected  because  they  were  considered  the  most  likely  contaminants  to  be 
detected  in  biota  samples  collected  in  the  Offpost  OU.  These  data  are  adequate  for  conducting  an 
EA/FS  for  the  Offpost  OU.  No  revisions  to  the  report  are  necessary. 


Comment  No.  8 

The  requirements  of  statistical  significance  do  not  appear  to  have  been  considered  when  choosing 
the  sample  sizes  to  be  taken  for  the  off -post  biota  program.  Sample  sizes  given  in  Table  2.6  are 
not  adequate  to  draw  more  than  anecdotal  conclusions  regarding  off -post  biota  contamination. 
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Response 

The  biota  sampling  and  analytical  program  conducted  in  the  Offpost  OU  was  adequate  for 
conducting  an  EA/FS  for  the  Offpost  OU.  In  many  instances,  the  adequacy  of  the  sample  size 
was  limited  by  the  availability  of  the  specific  biotic  community  in  the  area  from  which  samples 
were  being  collected.  For  example,  many  limitations  were  encountered  in  collecting  fish  samples 
from  the  First  Creek  Impoundment  and  in  collecting  pheasants  in  the  Offpost  OU  making  it 
impossible  to  obtain  a  statistically  based  sample  size.  No  revisions  to  the  report  are  necessary. 


Comment  No.  9 

Throughout  the  Draft  Implementation  Document  for  the  Ground  Water  Intercept  and  Treatment 
System  North  of  RMA,  the  Army  states  that  the  distribution  of  contaminants  above  Remedial  Action 
Objectives  (RAOs)  extend  beyond  the  off -post  study  area  A  boundary  (e.g..  Part  II.  pages  2.  5. 
and  12).  In  the  Results  of  Pilot-Scale  Hydraulic  and  Treatment  Testing  North  of  Rocky  Mountain 
Arsenal  Interim  Response  Action  A  Draft  Final  Report.  June  1990,  the  Army  states  (pages  ES-2): 

"Because  contaminants  grg  present  in  excess  of  remediation  goals  at  the  down- 
gradient  study  area  boundary  in  First  Creek,  remediation  through  ground  water 
flow  extraction  using  wells  placed  transverse  to  ground  water  flow  direction  is 
not  preferred  in  this  area  (emphasis  added)." 

In  other  words,  the  Army  decided  that  because  they  could  not  capture  all  off-post  contaminant 
concentrations  exceeding  RAOs  with  an  extraction  system  located  within  the  study  area  boundaries 
defined  in  the  Final  Decision  Document,  it  would  instead  optimize  contaminant  removal  within 
those  boundaries  using  an  axial  extraction  well  design.  This  action  indicates,  and  data  in  Plates  1 1 
and  12  of  the  Pilot-Scale  Report  support,  that  at  least  two  contaminants  of  concern  (dieldrin  and 
diisopropylmethylphosphonate.  DIMP).  have  and  currently  continue  to  migrate  downgradient  of  the 
proposed  First  Creek  pathway  extraction  system  at  concentrations  exceeding  ARARs. 

Because  the  proposed  system  will  fail  to  capture  all  contaminants  exceed  health-based  limits,  it  is 
probable  that  modifications  to  the  extraction  system  will  be  necessary  to  extract  and  treat  ground - 
water  downgradient  of  the  O'Brian  Canal.  Therefore,  hydrogeologic  and  geophysical  investigations 
(similar  to  those  conducted  in  Study  Area  A)  must  be  conducted  in  this  area,  and  the  distribution  of 
contaminants  characterized. 

The  State  previously  submitted  this  comment  on  the  Army's  Draft  Implementation  Document  for  the 
off -post  IRA:  the  Army  responded  as  follows: 

"The  Army  disagrees  with  the  State's  contention  that  selection  of  a  new  study 
area  and  preparation  of  a  work  plan  are  warranted  at  this  time.  As  stated  in 
Draft  Implementation  Document,  the  IRA,  as  designed,  will  meet  the  goals 
specified  in  the  Final  Decision  Document  for  the  Off -post  IRA  (HLA,  1989). 

The  results  of  the  off -post  Remedial  Investigation/ Feasibility  Study  ( RI/FS ) 
will  be  used  to  assess  the  need  for  remediation  downgradient  of  the  IRA  A 
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study  area.  If  deemed  necessary,  remediation  downgradient  of  the  study  area 
will  be  addressed  either  during  operation  of  the  IRA  or  as  part  of  the  final 
remedy  selected  for  the  off -post  area." 

Unfortunately,  the  Army  has  neglected  to  gather  any  additional  data  which  would  determine  the 
leading  edge  of  the  First  Creek  plume  exceeding  health-based  limits.  The  data  which  are  available 
for  DIMP  indicate  that  approximately  one  order  of  magnitude  of  dilution  may  he  taking  place:  this 
same  amount  of  dilution  would  not  reduce  dieldrin  to  below  the  health-based  standard  of 
.002  ug/t.  This  problem,  of  course,  is  compounded  by  the  fact  that  the  Army’s  detection  limit,  to 
our  knowledge,  remains  greater  than  one  order  of  magnitude  above  the  health-based  limit.  The 
Army  must  characterize  the  extent  of  this  contamination.  The  State  and  EPA  have  previously 
requested  that  efforts  be  made  to  lower  this  detection  limit.  In  the  alternative,  samples  should  he 
sent  to  other  certified  labs  with  lower  detection  limits. 

Response 

The  Army  disagrees  with  the  CDH  contention  that  additional  site  characterization  downgradient 
of  the  IRA  A  study  area  is  needed  to  complete  the  Offpost  RI/FS  program.  Analytical  results 
from  the  offpost  groundwater  programs  conducted  in  support  of  IRA  A,  the  Offpost  Final  Rl  and 
the  Rl  Addendum,  and  Comprehensive  Monitoring  Program  (CMP),  indicate  that 
diisopropylmethyl  phosphonate  (DIMP)  and  dieldrin  are  present  within  the  First  Creek  pathway  at 
concentrations  exceeding  remedial  action  objectives  (RAOs)  near  the  downgradient  boundary  of 
the  IRA  A  study  area.  However,  DIMP  and  dieldrin  have  not  been  detected  in  excess  of  RAOs 
downgradient  of  the  IRA  A  study  area  within  the  First  Creek  pathway. 


The  CDH  comment  states  that  the  Army  has  "...neglected  to  gather  any  additional  data  which 
would  determine  the  leading  edge  of  the  First  Creek  plume  exceeding  health-based  limits." 
However,  the  Array  installed  two  additional  groundwater  monitoring  wells  immediately  down- 
gradient  of  O’Brian  Canal  and  four  monitoring  wells  upgradient  of  O’Brian  Canal  to  assess 
contaminant  migration  in  the  First  Creek  pathway  in  this  area.  In  total  there  are  approximately 
15  monitoring  wells  in  the  immediate  vicinity  of  O’Brian  Canal  and  Burlington  Ditch  near  the 
confluence  with  First  Creek.  The  analytical  data  from  these  wells  and  the  previously  existing 
wells  is  presented  in  the  Rl  Addendum.  The  distribution  of  DIMP  in  this  area  is  depicted  in 
Figure  3.2.  The  distribution  of  dieldrin  is  similarly  shown  in  Figure  3.4.  The  figures  clearly  show 
that  concentrations  of  these  contaminants  downgradient  of  the  canals  do  not  exceed  health- based 
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limits.  The  maximum  concentration  of  DIMP  in  the  area  downgradient  of  the  canals  was 
140  micrograms  per  liter  (/ig/l)  in  well  37428.  This  is  significantly  lower  than  the  ERA  Health 
Advisory  for  DIMP  of  600  Mg/l-  Dieldrin  was  not  detected  in  wells  immediately  downgradient  of 
the  canals.  The  Army  has  been  working  with  Oak  Ridge  National  Laboratory  to  develop  a  new 
analytical  method  for  dieldrin  that  has  a  lower  certified  reporting  limit.  Following  method 
certification  by  the  Army,  the  new  analytical  method  will  be  used  in  subsequent  programs.  The 
existing  data  are  sufficient  to  characterize  the  First  Creek  plume  for  conducting  the  EA/FS  for 
the  Offpost  OU.  No  revisions  to  the  report  are  necessary. 
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The  Army  stales: 


"Samples  collected  between  January  25  and  March  2.  1990.  [from  wells  installed  under  the 
Rl  Addendum  program]  exhibited  anomalously  high  concentrations  fur  a  number  of  I'OCs... 
The  results  reported  by  the  laboratories  for  these  affected  samples  were  considerably  higher 
than  historical  results  and  are  not  considered  representative  of  groundwater  condition',  off- 
post...  It  appears  that  inadequate  decontamination  of  the  tubing  [ from  the  particular 
sampling  pump]  was  the  source  of  contamination  observed  in  the  groundwater  samples 
collected  during  the  period..." 

To  facilitate  future  reference  of  questionable  data  collected  between  1/25/90  and  3/02/90.  please 
include  well  name,  dates  and  analytical  results  listed  in  Appendix  B.  Table  B1  in  a  separate  table. 
Evaluation  of  the  anomalous  VOC  results  are  important,  since  any  off-post  areas  that  have  true 
increases  in  concentration  above  historical  levels  would  be  masked  by  the  inadequate  decontami¬ 
nation  problem.  Wells  needing  particularly  careful  QA/QC  evaluation  include  wells  37402.  37403. 
and  37404.  which  appear  to  define  a  minor  paleochannel  tributary  to  the  Northern  Paleochannel  I  see 
Specific  Comment  6).  The  State  further  requests  that  those  wells  exhibiting  anomalous  ^OCs  due 
to  poor  sampling  technique  be  resampled. 

Response 

Data  considered  anomalous  because  of  suspected  decontamination  problems  are  identified  in  the 
respective  table  in  Appendix  B.  Moving  these  data  to  a  separate  table  is  unwarranted  and  would 
not  substantively  change  the  manner  in  which  these  data  have  been  identified  in  the  report.  Wells 
in  the  Offpost  OU  will  be  resampled  under  the  RMA  Groundwater  CMP.  No  revisions  to  the 
report  are  necessary. 


Comment  No.  2  -  Page  41.  3.2. 1.1. 6  Volatile  Organic  Compounds,  second  paragraph 
The  Army  states: 

"To  provide  a  complete  database  for  assessing  groundwater  contamination  in  the  UFS.  data 
from  a  CMP  sampling  round  conducted  in  the  first  quarter  of  1991  were  used  to  augment  the 
database  where  anomalous  data  [discussed  in  State  Specific  Comment  I ]  could  not  be  used... 
Data  used  in  this  assessment  are  included  in  Appendix  H." 

Appendix  H  only  includes  analytical  results  from  surficiat  soil  samples,  it  does  not  include  1991 
CMP  groundwater  sampling  data.  Because  verification  data  are  needed  to  support  the  exclusion  of 
the  anomalous  data  discussed  in  Specific  Comment  I,  please  include  the  CMP  data  in  the  Final  Rf 
Addendum.  This  is  especially  important  in  the  case  of  wells  37402,  37403,  and  37404,  as  discussed 
in  Specific  Comment  1. 
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Response 

The  reference  to  Appendix  H  was  erroneous.  The  text  has  been  revised  to  indicate  that  CMP  data 
are  available  in  the  Program  Manager  for  Rocky  Mountain  Arsenal  (PMRMA)  database. 


Comment  No.  3  -  Paae  S3.  3.2.2. 1  Arapahoe  Formation  Organics,  second  paragraph 
The  Army  states: 

“The  sample  from  well  I370ITWI04  contained  DIMP  at  a  concentration  of  3.87  ug/l. 

Because  only  one  sample  was  collected  from  well  1370T\V104.  the  occurrence  of  DIMP  cannot 
be  verified.  Additionally....  this  well  appears  to  have  structural  problems..." 

This  well  needs  to  be  resampled  for  DIMP.  If  the  well  does  in  fact  contain  DIMP.  it  indicates  that 
the  contaminant  is  present  in  the  UFS  (at  potentially  greater  concentrations  than  those  found  in  the 
Arapahoe  Formation  due  to  dilution  effects)  farther  to  the  east  than  currently  projected  by  the 
Army.  If  the  well  is  determined  to  be  structurally  unsound,  it  should  be  closed. 

Response 

This  well  is  scheduled  to  be  sampled  by  Tri-County  Health  Department  (TCHD)  in  April  1992. 
Based  on  the  results  of  subsequent  sampling  events  for  this  well,  the  Army  will  propose  future 
actions.  However,  the  available  analytical  results  for  this  well  do  no  indicate  additional 
information  is  necessary  before  conducing  the  EA/FS  for  the  Offpost  OU. 


No.  4  -  Page  53.  3.2.2. 1  Arapahoe  Formation  Organics,  third  paragraph 


It  is  presumptuous  to  assume  that  “organic  contamination  of  the  Arapahoe  Formation  appears  to  be 
localized,  possibly  as  a  result  of  well  construction  problems’  on  the  basis  of  analytical  results  from 
only  10  wells.  While  the  State  agrees  that  well  construction  problems  likely  contribute  to  localized 
contamination  of  the  Arapahoe  Formation,  additional  data  obtained  by  the  State  and  presented  to 
the  parties  in  November  1991  suggest  that  the  contamination  could  be  more  widespread  than 
suggested  by  the  Army  ( see  General  Comment  2). 

Response 


See  response  to  CDH  General  Comment  No.  2. 
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Comment  No.  5  -  Page  55.  3.2.2.2  Arapahoe  Formation  Inorganics,  first  oaraeraoh 
The  Army  slates: 

“[tjhe  conductivity  values  measured  in  the  field  were  consistent  with  the  Tn -County  ranycs. 
except  for  well  I3701T\V  104.  The  conductivity  value  reported  for  this  well  was  approxi¬ 
mately  850  uhos/cm  at  251C.  which  is  about  50  percent  higher  that  typical  values  for  the 
Arapahoe  Formation..." 

The  State  would  suggest  that  inorganic  water  chemistry  (conductivity  and  hardness)  are  good 
indicators  of  well  integrity.  Inasmuch  as  well  I3701T\V  104  appears  to  deviate  significantly  from 
the  typical  Arapahoe  values,  we  would  suggest  replacing  well  13701TW 104  with  another  Arapahoe 
well  for  future  data  collection.  If.  as  stated  in  Specific  Comment  #i.  "this  well  appears  to  have 
structural  problems..."  ( page  53)  it  is  not  a  good  source  of  reliable  Arapahoe  Aquifer  water  quality 
data  and  should  no  longer  be  incorporated  in  the  off- post  monitoring  program. 

RgSP<?n?e 

The  Army  disagrees  with  the  CDH’s  conclusion  that  this  well  should  be  replaced.  There  are  no 
compelling  reasons  to  replace  this  well,  particularly  considering  that  only  two  samples  have  been 
collected  from  this  well,  and  the  concentrations  of  DIMP  are  far  below  health-based  limits.  The 
well  provides  a  monitoring  location  for  the  Arapahoe  Formation  that  is  useful  in  assessing  the 
possible  extent  of  contamination  in  the  Arapahoe  Formation  and  the  relationships  between  the 
Arapahoe  Formation  and  the  UFS. 


Comment  No.  6  -  Page  59,  3.2.5  Comparison  of  Off-post  RI  Results  and  RI  Addendum  Results, 
first  paragraph 

The  Army  states: 

"The  third  minor  paleochannel  is  an  eastern  arm  or  tributary  to  the  Northern  Paleochannel  in 
Section  12.  This  paleochannel  was  identified  by  the  installation  of  three  new  IRA  A  moni¬ 
toring  wells..." 

Separation  of  the  minor  pathway  from  the  predominant  Norther  Paleochannel  appears  to  be  evident 
in  Figures  3.6  and  3.8.  However,  current  interpretations  of  the  distribution  of  unsaturated  alluvium 
do  not  support  this  observation  (Figure  3.1 ). 

The  three  wells  completed  in  the  Northern  Paleochannel  as  part  of  the  IRA  A  program  are 
wells  37408.  37409.  and  37410  (s£S.  Results  of  Pilot-Scale  Hydraulic  and  Treatment  Testing  North 
of  the  Rocky  Mountain  Arsenal  Interim  Response  Action  A,  Draft  Final  Report.June  1990  [IRA  A 
Pilot  Study  Document] ).  An  examination  of  these  well  locations  indicates  that  the  wells  are  not 
completed  in  a  minor  paleochannel,  but  actually  define,  the  dominant  flowpath  of  the  northern 
pathway.  The  minor  pathway  referenced  above  appears  to  be  identified  by  wells  37402,  37403.  and 
37404,  which  were  not  installed  as  part  of  the  IRA  A  program.  Contaminants  identified  in  these 
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wells  include  chloroform,  DIMP  (IRA  A  Pilot  Study  Document),  and  DBCP  ( Draft  Final  Off-post 
Rl  Addendum). 

Response 

The  Army  agrees  with  the  CDH  comment.  The  identification  of  the  minor  paleochannel  east  of 
the  Northern  Paleochannel  is  predominantly  based  on  the  observed  distribution  of  selected 
contaminants  in  groundwater  samples  from  these  and  nearby  wells.  The  text  has  been  revised  to 
clarify  the  basis  for  the  Identification  of  this  minor  paleochannel.  The  text  has  also  been  revised 
to  correct  the  list  of  contaminants  used  to  identify  the  minor  paleochannel  and  the  off  post 
program  under  which  the  wells  were  installed. 


Comment  No.  7  -  Page  60.  3.2.5  Comparison  of  Qff-post  Rl  Results  and  RI  Addendum  Results, 
first  paragraph 

The  Army  states: 

"Nearly  all  the  contaminant  plumes  mapped  in  this  area  [between  the  RMA  north  boundary 
and  O'Brian  Canal]  end  at  approximately  O'Brian  Canal  or  Burlington  Ditch," 

Based  on  minimal  well  coverage  downgradient  of  the  O’Brian  Canal  and  the  Burlington  Ditch,  the 
plumes  are  still  present,  but  are  diluted  when  compared  to  upgradient  concentrations.  Please  revise 
the  text  accordingly. 

Response 

The  text  has  been  revised  accordingly  . 


No.  8  -  Page  77^5.1.1  Organic  Compounds,  first  paragraph 


Regarding  the  April  1986  sediment  sampling  locations,  the  text  indicates  that  "(t)he  CRLs  for  the 
organic  analytes  were  quite  high  relative  to  current  CRLs  and  are  considered  the  principal  reason 
that  organic  compounds  were  not  detected  in  the  samples."  It  is  unclear  if  the  subsequent  sampling 
locations  collected  in  November  1988  and  May- June  1990  included  the  locations  sampled  in  April 
1986?  If  the  April  1986  locations  have  not  been  resampled  using  the  lower  CRLs.  they  are 
inadequately  characterized  and  accordingly  must  be  resampled. 
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Response 

It  is  not  necessary  that  all  locations  be  resampled  when  technology  improvements  result  in  an 
improved  certified  reporting  limit  (CRL).  The  data  collected  during  the  RI  Addendum  sediment 
sampling  program  were  developed  with  consideration  of  the  various  limitations  imposed  on 
previous  sampling  and  analysis  programs.  The  available  database  for  samples  collected  by  the 
Army  under  previous  sampling  episodes  is  adequate  for  conducting  an  EA/FS  for  the  Offpost  OU. 
No  revisions  to  the  report  are  necessary. 


Comment  No.  9  -  Page  78.  5.1.1  Organic  Compounds,  first  paragraph 

Additional  sampling  must  be  conducted  prior  to  concluding  that  the  detection  of  hexachloro- 
cyclo pentad iene  in  duplicate  sample  HA  I I92SE  is  anomalous  and  not  representative  of  sediment 
conditions  off-post.  The  detection  of  52.8  ug/kg  is  significantly  greater  than  the  certified 
reporting  limit  (CRL)  of  1.4  ug/kg.  and  hence  warrants  further  investigation. 

Response 

The  Army  disagrees  with  the  CDH  comment.  Approximately  16  sediment  samples  were  collected 
from  the  Offpost  OU  during  RI  Addendum  activities.  Hexachlorocyclopentadiene  was  not 
detected  in  any  of  the  investigative  samples  at  a  CRL  of  less  than  2  micrograms  per  kilogram 
(/ig/kg).  However,  this  analyte  was  detected  in  a  single  duplicate  sample  at  a  concentration  of 
52.8  t^g/kg.  This  result  is  quite  anomalous  and  is  not  considered  representative  of  site  conditions. 
This  single  result  also  does  not  warrant  resampling.  No  revisions  to  the  report  are  necessary. 


:omment  No.  10  -  Page  81 


5.1.2  Inorganic  Constituents,  second  paragraph 


Additional  sediment  sampling  for  mercury  must  be  conducted  to  determine  potential  contribution 
from  RMA  prior  to  concluding  that  the  distribution  of  mercury  detected  along  the  O’Brian  Canal 
are  not  attributable  to  releases  from  RMA.  In  addition,  it  would  appear  that  RMA  is  a  potential 
source  given  that  Sample  HAl  1525SE,  located  downstream  of  the  Off-post  Operable  Unit, 
exceeded  the  values  commonly  reported  for  uncontaminated  fresh  water  sediments  (Table  5.1). 
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Response 

The  Army  disagrees  with  the  CDH  comment.  Additional  sampling  for  mercury  along  O’Brian 
Canal  is  not  warranted  to  verify  that  RMA  is  not  the  source.  The  data  for  the  samples  collected 
during  the  Final  R1  and  RI  Addendum  programs  support  the  conclusion  that  RMA  is  not  a  likely 
source  for  mercury  in  Offpost  OU  sediment.  The  location  of  samples  with  elevated  levels  of 
mercury  are  located  both  upstream  and  downstream  of  RMA.  Mercury  was  not  detected  in 
sediment  samples  collected  along  First  Creek.  These  data  suggest  that  mercury  is  probably  not 
solely  attributable  to  discharges  from  RMA.  No  revisions  to  the  report  are  necessary. 


Comment  No.  1 1  -  Page  82.  5.1.2  Inorganic  Constituents,  last  paragraph 

The  text  indicates  that  RMA  is  probably  not  the  source  of  inorganic  constituents  in  sediment  off¬ 
post."  Additional  sediment  sampling  must  be  conducted  upstream  of  the  RMA  to  verify  this 
assumption.  Also,  Sample  HAU52SE.  located  on  Burlington  Ditch  approximately  I  mile  down¬ 
stream  of  the  Off-post  Operable  Unit  had  the  highest  concentration  of  copper,  lead,  and  zinc, 
suggesting  that  RMA  may  indeed  be  the  source.  Further  investigation  is  warranted. 

Response 

The  Army  disagrees  with  the  CDH  comment.  On  the  basis  of  the  observed  distributions  of 
inorganic  constituents  in  the  offpost  sediment  samples,  additional  sampling  is  not  necessary.  The 
highest  concentrations  of  all  inorganic  constituents  detected  in  these  samples  were  detected  in 
samples  collected  from  O’Brian  Canal,  Burlington  Ditch,  or  Barr  Lake,  except  for  arsenic,  which 
was  detected  in  First  Creek  and  O’Brian  Canal  at  similar  concentrations.  The  range  of  concentra¬ 
tions  and  the  relative  concentrations  of  these  metals  in  sediments  suggest  that  RMA  is  not  a  source 
of  the  generally  higher  concentrations  of  metals  in  sediments  in  the  Offpost  OU.  Additionally, 
sample  HAl  1S2SE  is  3.S  miles  downstream  of  First  Creek,  not  1  mile  downstream,  as  indicated  in 
the  CDH  comment.  No  revisions  to  the  report  are  necessary. 
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Comment  No.  12  -  Page  83.  5.1.2  Inoreanic  Constituents,  first  paragraph 

The  text  indicates  that  "(a)dditionally.  information  presented  in  the  Final  Rl  show',  then  concenud- 
tions  of  several  metals  in  sediment  samples  collected  from  the  South  Platte  River  outside  the  Off- 
post  Operable  Unit  also  exceeded  the  anticipated  ranges  shown  in  Table  5.1 .  These  data  funhei 
support  off-post  sources  of  metals  other  than  RMA.“  The  State  does  not  concur  with  this  con¬ 
clusion.  In  most  instances,  concentrations  of  metals  presented  in  the  Final  RI  for  localities  outside 
and  downstream  of  the  Off-post  Operable  Unit  were  greater  than  corresponding  sampling  locations 
upstream.  Accordingly,  the  text  should  more  accurately  read  "these  data  may  further  support  of f- 
post  sources  of  metals  in  addition  to  RMA.  Future  sampling  efforts  will  clarify  this  issue." 

Response 

The  text  has  been  modified  to  clarify  that  these  data  further  support  sources  of  metals  in  addition 
to  RMA.  However,  the  data  presented  in  the  Final  Rl  and  RI  Addendum  reports  are  sufficient 
for  conducting  an  RI/EA/FS  for  the  Offpost  OU.  No  additional  soil  sampling  is  necessary. 


Comment  No.  13  -  Page  84,  5.5  Conclusions,  second  paragraph 

The  last  part  of  the  second  sentence  should  read  "RMA  may  not  be  the  only  source  for  these 
contaminants  in  the  stream-bottom  sediments  in  the  Off-post  Operable  Unit.  Future  sampling 
efforts  will  address  this  question." 

Response 

The  Army  disagrees  with  the  CDH  comment.  As  noted  in  the  responses  to  CDH  Specific 
Comments  Nos.  9  through  12,  sufficient  analytical  data  for  sediment  samples  are  available  for  the 
purposes  of  conducting  the  EA/FS  for  the  Offpost  OU.  No  revisions  to  the  report  are  necessary. 


/-« 


omment  No.  14  -  Page  91.  6. 1.1 .2  Inorganic  Constituents,  second  paragraph 


The  text  indicates  that  "the  majority  of  the  flow  in  Burlington  Ditch,  which  is  used  for  irrigation, 
consists  of  treated  sewage  wastewater  that  may  contain  higher  concentrations  of  metals,  including 
arsenic  and  mercury,  than  natural  background."  To  what  wastewater  treatment  facility  is  the  text 
referring?  Please  provide  additional  data  and  information  to  substantiate  this  statement. 


Response 

The  Denver  Northside  Plant  is  located  about  1000  feet  upstream  of  the  headgate  of  Burlington 
Ditch.  Before  to  1966,  this  plant  discharged  effluent  to  the  South  Platte  River  following  primary 
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treatment.  After  1966,  the  effluent  was  piped  to  the  Denver  Metropolitan  Waste  Water  Plant  for 
secondary  treatment.  The  Denver  Northside  Plant  became  inactive  in  1981  or  1982.  These 
suspected  historical  discharges  may  be  a  possible  source  of  some  of  the  metals  detected  in  stream 
sediment  samples  collected  from  Burlington  Ditch  and  O’Brian  Canal. 


Comment  No.  IS  -  Page  92.  6. 1.3.1  Site  Specific  Data,  first  paragraph 

The  text  indicates  that  “four  background  sample  results  were  compared  with  12  sample  results 
located  northeast  of  RMA,  and  one  sample  located  west  of  RMA."  Figures  2.7  and  6.5  present  only 
the  sample  locations  and  data  results  for  the  four  background  samples  near  Brighton.  Colorado. 

The  locations  and  analytical  results  for  the  12  samples  located  northeast  of  RMA  and  one  sample 
located  west  of  RMA  are  not  contained  in  this  report,  ft  is  impossible  for  the  reader  to  adequately 
assess  the  statistical  evaluation  that  was  performed  without  knowing  the  locations  and  contaminant 
concentrations  of  the  additional  samples  collected. 

Using  other  sources  we  have  identified  the  location  and  contaminant  concentrations  for  the 
12  additional  samples  deemed  b,  the  Army  as  representative  of  background  conditions.  The  State 
does  not  concur  that  these  12  samples  represent  background  because  of  the  repealed  detections  of 
dieldrin  at  most  of  these  sample  locations  northeast  of  RMA.  In  contrast,  dieldrin  was  detected  in 
only  one  of  the  four  samples  collected  east  of  Brighton  (the  analytical  results  for  duplicate  sample 
HA  1260WB  indicate  a  likely  breech  in  QA/QC  protocol  and  should  not  be  used). 

The  last  sentence  of  the  first  paragraph  states  that  “( a)  variety  of  RMA  indicator  contaminants, 
including  dieldrin,  was  not  detected  in  off- post  surficial  soil  near  RMA’s  northeast  boundary. “ 

This  statement  is  incorrect  and  should  be  deleted  from  the  text.  Dieldrin  was  detected  in  off -post 
surficial  soil  samples  HAI212WB  (4.7  ug/kg):  HA12I3WB  (2.9  ug/kg):  HA1214WB  ( 4.0  ug/kg): 
HAI215WB  (2.2  ug/kg):  HA1215WB  (2.3  ug/kg):  HA12I9WB  (3.2  ug/kg):  and  HA1233WB 
(5.3  ug/kg),  all  of  which  are  located  near  RMA's  northeast  boundary. 

RgSBQDSfi 

Figure  2.6  has  been  revised  to  show  the  12  surficial  soil  sampling  locations  northeast  and  west  of 
RMA  used  to  estimate  background  concentrations.  Analytical  results  for  these  samples  are 
presented  in  Appendix  E.  The  Army  disagrees  with  the  CDH  claim  that  "...the  analytical  results 
for  duplicate  sample  HA1260WB  indicate  a  likely  breech  [sic]  in  QA/QC  protocol  and  should  not 
be  used...."  The  collection  of  duplicate  samples  for  soil  samples  is  inherently  difficult  because  of 
the  heterogeneous  nature  of  soil.  Sampling  protocols  were  followed  during  sample  collection,  and 
internal  laboratory  QA/QC  criteria  were  met  for  these  analyses.  No  breaches  in  protocol  were 
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found.  The  data  for  both  of  the  samples  collected  from  this  location  are  considered  valid  for  the 
purposes  of  assesst  g  distribution  of  contaminants  in  surficial  soil. 

The  last  sentence  of  the  first  paragraph  of  Section  6.1.3.!,  Site-specific  Data,  has  been  revised  to 
indicate  that  samples  collected  near  RMa  s  northeast  boundary  generally  have  lower  concentra¬ 
tions  and  lower  frequency  of  detection  than  other  samples  near  the  northwest  and  northern  RMA 
boundaries. 


Comment  No.  16  -  Page  93.  6. 1.3.2  Literature  Data,  third  paragraph 

Complete  references  must  be  cited  in  the  report  in  addition  to  the  abbreviated  references  presented 
in  Table  6.2.  The  reference  information,  as  currently  presented,  does  not  allow  the  parties  to  verify 
the  applicability  of  the  reference  presented. 

Because  only  abbreviated  references  were  presented  in  Table  6.2,  and  the  standard  decay  equation 
was  omitted,  the  validity  of  the  initial  concentrations  that  have  been  calculated  ( which  represent  the 
range  of  arithmetic  means)  remain  in  question.  The  State  reserves  the  right  to  further  comment  on 
this  section  upon  provision  of  the  above  referenced  information. 

Response 

The  reference  list  for  the  RI  Addendum  contained  complete  references  for  all  citations  in 
Table  6.2,  with  the  exception  of  Laubscher  and  others  (1971)  which  was  inadvertently  omitted. 
Because  a  complete  reference  to  Laubscher  and  others  (1971)  could  not  be  obtained,  Table  6.2  has 
been  modified  to  remove  information  obtained  from  that  source.  The  decay  equation  has  been 
added  to  Section  6. 1.3.2  of  the  report. 


Comment  No.  17  -  Page  95.  6. 1.3.2  Literature  Data,  first  paragraph 

The  objective  and  methodology  for  determining  soil  background  levels  described  are  unclear.  The 
characterization  of  off- post  soil  contamination  should  be  determined  from  site-specific  data  in  the 
off -post,  not  from  literature  studies  updated  by  degradation  calculations.  The  State  requests 
clarification  of  how  this  information  will  be  used  and  why  it  is  included  in  the  RI  report. 


20000,901.10  -  RC-Ol 
011S030192 


17 


Literature  data  for  background  levels  of  pesticides  are  cited  for  informational  purposes.  As  these 
data  are  all  12  to  20  years  old,  they  are  no  longer  representative  of  background  concentrations 
unless  decay  is  considered.  This  section  provides  updated  calculated  soil  concentrations  for  aldrin 
and  dieldrin.  The  text  has  been  rewritten  to  clarify  the  decay  equation  used.  The  results  support 
the  data  from  Table  6.1  on  the  estimated  mean  and  upper  95th  percentile  estimated  background 
concentrations  of  aldrin  and  dieldrin  in  the  Offpost  OU. 


Comment  No.  18  -  Page  97.  6.5  Conclusions,  first  paragraph 

The  text  indicates  that  "several  of  the  compounds  detected  are  or  have  been  commercially  available 
and  may  have  been  applied  by  residents  and/or  in  agricultural  practices  in  the  surrounding  rural 
area."  The  Army  must  verify  the  extent  of  private  or  agricultural  use  of  the  various  contaminants 
detected  off-post  of  RMA  if  it  wishes  to  avoid  liability  for  cleanup  of  that  contamination. 
Additional  soil  sampling  around  residences  or  other  sampling  strategies  and  surveys  may  he  needed 
to  satisfactorily  address  this  issue. 

Response 

The  statement  quoted  in  CDH’s  comment  is  a  factual  statement.  Several  of  the  contaminants 
detected  in  the  Offpost  OU  surface  soil  have  been  commercially  available,  and  their  occurrence  in 
some  areas  may  be  related  to  past  applications  by  current  or  former  residents.  Several  references 
are  cited  in  the  report  that  support  the  commercial  availability  and  persistence  of  these  compounds 
in  the  environment.  Additional  characterization  is  neither  necessary  or  possible.  The  approach  of 
comparing  sample  data  to  background  or  ambient  levels  from  literature  sources  is  appropriate  for 
these  constituents.  No  additional  soil  sampling  is  necessary  for  the  purposes  of  conducting  an 
EA/FS  for  the  Offpost  OU.  No  revisions  to  the  report  are  necessary. 


Comment  No.  19  -  Paces  103  -  105.  7.2.2  Comparison  of  On-Post  and  Off-post  Contaminant  Data 

The  first  paragraph  states  "These  comparisons  were  undertaken  to  permit  general  conclusions  about 
the  contaminant  levels  in  biota  in  the  Off-post  OU."  The  State  questions  how  a  comparison  of 
contaminated  wildlife  with  contaminated  wildlife  will  derive  any  strong  conclusions  about  the 
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condition  of  off-post  biota.  In  addition,  the  report  compares  different  biota  substrate,  i  ic;  off- 
post  pheasant  liver  with  on- post  pheasant  whole  carcus).  flip-flops  between  average  and  ma.Kinnon 
concentrations  [mercury  in  fish)  or  fails  to  provide  an  on- post/ of f- post  comparison  (DDE  in 
pheasants ). 

In  some  instances  the  section  compares  off-post  contaminant  levels  to  on-post  controls  identified  m 
the  Biota  Rl.  The  State  objects  to  considering  biota  samples  captured  and  sampled  from  the 
Arsenal  to  be  considered  “controls."  These  samples  were  taken  in  areas  that  were  considered 
uncontaminated  before  the  results  of  the  surficial  soil  program  was  completed.  The  swficial  soil 
program  proved  this  assumption  to  be  false. 

It  is  reasonable  to  believe  that  the  biota  living  of f -post  of  the  Arsenal  will  be  less  contaminated 
than  on-post  as  a  consequence  of  their  decreased  exposure:  however,  it  is  not  the  responsibility  of 
the  remedial  investigation  report  to  compare  contaminant  levels,  but  instead  to  identify  the  nature 
and  extent  of  contamination.  It  appears  this  section  is  presented  to  give  a  biased  conclusion 
regarding  the  contaminant  levels  in  off- post  wildlife,  and  should  be  deleted  from  the  text. 

Response 

The  Army  disagrees  with  the  CDH  comment.  The  RI  Addendum  report  provides  necessary 
information  regarding  the  nature  and  extent  of  contamination  in  biota  samples  in  the  Off post  OU. 
The  text  does  not  present  a  biased  conclusion,  and  no  changes  to  the  text  are  necessary. 


Comment  No.  20  -  Page  105.  7.2.3  Comparison  of  Biota  Contaminant  Levels  with  Concentrations 
in  Surface  Soil  and  Water 

Although  the  text  states  that  the  biota  and  soil  samples  were  collocated,  the  maps  provided  to  the 
State  indicate  that  in  most  instances  the  two  samples  are  significant  distances  from  each  other.  For 
example,  on  Table  7.2  sampling  location  HAJ057B  (earthworms)  indicated  a  dieldrin  concentration 
of  0.021 1  ug/g  in  the  composite  of  worms  and  a  collocated  soil  sample  containing  a  dieldrin 
concentration  of  0.0128  ug/g.  After  review  of  the  soil  contamination  distribution  map  (Figure  6.2) 
the  soil  sample  allegedly  collocated  to  HA  1057 B  appears  to  be  hundreds  of  yards  away,  a  distance 
that  is  greater  than  the  migratory  distance  of  an  earthworm.  In  the  same  general  location  of  the 
0.0128  detection  is  a  sample  with  0.093  ug/g  dieldrin.  This  result  is  not  included  in  the  report. 

The  section  also  unsuccessfully  attempt  ,  to  relate  contaminant  concentration  ranges  of  biota  and 
soil  in  the  Off-Post  OU.  The  text  states  "Earthworms  contained  dieldrin  levels  Just  above  the  CRL. 
while  shallow  soil  concentrations  ranged  from  8.0  to  44  ug/g."  (this  statement  should  read  ug/kg) 
Since  these  soil/biota  samples  were  not  truly  collocated,  the  ranges  of  dieldrin  soil  contamination 
should  from  8.0  ug/kg  to  93  ug/kg. 

The  section  is  not  representative  of  a  true  comparison  between  biota  samples  and  soil /water 
samples  and  should  be  deleted  from  the  text. 
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The  text  has  been  revised  in  a  number  of  places  to  address  the  CDH  comment,  particularly 
regarding  the  distances  between  soil  or  surface-water  sampling  locations  and  the  nearby  biota 
sampling  locations.  The  text  has  been  revised  to  indicate  that  biota,  surface-soil,  and  surface- 
water  samples  were  collected  as  part  of  an  integrated  sampling  approach  and  that  the  biota 
sampling  locations  were  collocated  with  these  other  media  to  the  maximum  extent  practicable. 
Sampling  of  the  various  media  in  the  Offpost  OU  immediately  north  of  RMA  had  to  be  per¬ 
formed  while  considering  a  number  of  logistical  and  physical  limitations.  However,  the  Army 
conducted  these  sampling  programs,  including  the  biota  sampling  program,  to  provide  sufficient 
data  to  perform  an  EA/FS  for  the  Offpost  OU.  The  data  developed  for  the  biota  in  the  Offpost 
OU  are  sufficient  to  conduct  an  EA/FS,  and  the  discussion  in  the  RI  Addendum  does  not  present 
intentional  misstatements  or  incorrect  interpretation  of  the  available  data. 

The  CDH  comment  indicates  that  the  analytical  result  for  sample  HA1227WB  (i.e.,  93.0  Mg/kg 
dieldrin)  was  not  included  iri  the  report.  However,  the  results  for  this  sample  are  clearly  shown  in 
Figure  6.2.  The  text  has  been  revised  to  indicate  that  the  range  of  dieldrin  concentrations  in 
surface  soil  located  near  sample  HA1057B  is  0.008  to  0.093  Mg/g. 


Comment  No.  21  -  Page  106.  7.2.4  Threatened  and  Endangered  Species  in  the  Off-post  OU 

The  text  states  "Residues  detected  in  the  egg  contents  were  0.099  ug/g  mercury,  0.808  ug/g 
dieldrin,  and  6.93  ug/g  DDE.  Preliminary  evaluation  of  sediment  and  water  data  from  on-post 
and  off-post  surveys  and  existing  knowledge  on  the  feeding  habits  and  foraging  range  of  the  Ban- 
Lake  eagles  did  not  indicate  that  the  contaminant  levels  were  from  RMA  sources."  The  State 
requests  all  pertinent  information  used  by  the  Army  to  make  this  conclusion. 

Response 

These  data  were  reported  in  the  Final  RI  for  the  Offpost  OU,  as  indicated  by  the  reference.  No 
revisions  to  the  report  are  necessary. 


20000,901.10  -  RC-Ol 
0115022992 


20 


(intnent  No.  22  -  Pages  106  and  107.  7.3  Quality  Assurance  and  Quality  Control  for  Chemical 
Analyses 

It  appears  from  the  report  that  the  biota  Quality  Assurance/ Quality  Control  (QA/QC  t program  was 
nonexistent.  Of  the  32  biota  samples  identified  on  Table  7.2  the  Army  chose  to  perform  I  labora¬ 
tory  duplicate  and  this  sample  was  below  detection  for  all  compounds.  The  State  has  to  question 
the  accuracy  and  adequacy  of  the  biota  analytical  program  when  the  Army  cannot  provide  any 
QA/QC  data.  The  Army  should  consult  the  EPA  document  Guidance  for  Data  Usability  in  Risk 
Assessment  ( 1990)  for  support  of  their  quality  assurance  program. 

Response 

Because  of  a  laboratory  reporting  error,  a  second  laboratory  duplicate  was  not  previously  reported 
in  the  Draft  Final  RI  Addendum.  Because  biota  samples  were  analyzed  in  three  laboratory  lots, 
the  two  laboratory  duplicates  are  sufficient  to  assess  laboratory  performance.  Table  F3  has  been 
modified  to  include  the  additional  laboratory  duplicate. 


Comment  No. 
Stvdigs 


23  -  Page  107,  7.4  Summary  and  Conclusions  of  Characterization  and  Contaminant 


The  summary  again  attempts  to  compare  contaminated  biota  with  contaminated  biota  instead  of  a 
comparison  of  the  of f~ post  biota  to  controls  or  literature  values.  The  text  also  states  without 
references  or  justification  that  “..the  areal  extent  of  contaminated  biota  was  less  in  the  Off-post 
OU  compared  to  RMA.“  The  text  should  be  modified  to  include  support  for  this  statement,  or  it 
should  be  deleted. 

The  last  sentence  of  the  summary.  “Contamination  of  off-post  biota  appears  to  come  from  in-siiu 
environmental  sources  rather  than  from  migration  of  on- post  RMA  wildlife"  is  without  any  follow¬ 
up  discussion  as  to  how  this  conclusion  was  derived.  It  is  evident  from  the  text  that  the  contami¬ 
nants  detected  in  the  tissue  of  the  of f- post  biota  result  from  contamination  that  has  migrated  and 
continues  to  migrate  from  the  RMA.  In  addition,  we  must  assume  that  various  species  of  wildlife 
(ie:  birds)  identified  in  the  Off-Post  OU  spend  varying  degrees  of  their  life  span  on  the  Arsenal 
where  exposure  to  contaminants  may  increase  significantly.  Therefore,  the  statement  must  be 
modified  or  deleted. 

Response 

The  last  paragraph  of  the  text  in  this  section  has  been  modified. 


Comment  No.  24  -  Page  1 1 1.  8.3  Stream-Bottom  Sediment,  first  paragraph 

The  text  of  the  last  sentence  should  be  changed  to  read  "(t)hi5  distribution  indicates  that  other 
sources  of  these  analytes  may  exist  off -post."  Additional  sampling  is  needed  to  verify  this 


20000,901.10  -  RC-Ol 
0115030192 


21 


conclusion.  CDH  welcomes  the  opportunity  to  assist  the  Army  in  designing  future  sampling 
programs  to  address  this  issue. 


Response 

The  text  has  been  revised  to  indicate  that  additional  sources  of  these  constituents  are  likely  to 
exist  in  the  Offpost  OU.  However,  no  additional  stream-bottom  sediment  sampling  is  necessary 
for  conducting  the  EA/FS  for  the  Offpost  OU. 


Comment  No.  25  -  Page  1 1 1.  8.4  Surficial  and  Subsurface  Soils,  first  paragraph 

Additional  surficial  soil  sampling  is  needed  to  adequately  characterize  the  extent  of  aldrin  and 
dieldrin  contamination  detected  in  samples  east  of  RMA.  including:  HA1219WB  (dieldrin 
3.2  ug/kg):  HA1265\VB  (aldrin  3.2  ug/kg):  HA1234WB  (aldrin  5.9  ug/kg.  dieldrin  99.2  ug/kgj: 
HA1264WB  (aldrin  6.2  ug/kg,  dieldrin  24.5  ug/kg);  HA1263WB  (aldrin  4.1  ug/kg,  dieldrin 
10.6  ug/kg):  and  HA1221WB  (ddt  10.3  ug/kg,  dieldrin  3.6  ug/kg).  The  Off-post  OU  may  need 
to  be  expanded  or  a  new  OU  created  to  include  these  localities. 

Response 

See  response  to  General  Comment  No.  4. 


Comment  No.  26  -  Page  1 12.  8.4  Surficial  and  Subsurface  Soils,  second  paragraph 

Additional  surficial  soil  sampling  is  needed  to  adequately  characterize  the  nature,  extent,  and 
source  of  arsenic  and  mercury,  contamination  detected  northeast  of  Burlington  Ditch. 

Response 

The  Army  disagrees  with  the  CDH  comment.  Sufficient  data  are  available  for  conducting  the 
EA/FS  for  the  Offpost  OU. 


Comment  No.  27  -  Page  1 12>  8.5  Biota 

This  section  again  compares  off-post  and  on-post  biota  instead  of  a  comparison  to  controls.  This 
section  misrepresents  actual  contamination  of  off -post  wildlife  and  must  be  modified  or  deleted 
from  the  text. 
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The  Army  disagrees  with  the  CDH  comment.  Adequate  data  evaluation  has  been  performed  by 
the  Army  to  conduct  an  EA/FS  for  the  Offpost  OU. 


Comment  No.  28  -  Pace  i  13.  8.5  Biota 

The  text  should  also  reflect  whether  migratory  birds,  protected  under  the  Migratory  Bird  Act.  exist 
in  the  off -post  OU. 

Response 

Species  that  may  occur  in  the  Offpost  OU  are  listed  in  Table  F4.  The  text  has  been  modified  to 
reflect  that  a  number  of  birds  listed  in  Table  F4  are  protected  under  the  Migratory  Bird  Treaty 
Act. 


Comment  No.  29  -  Table  2.1.  Aquifer  Designations  and  Sampling  Dates  for  Wells  in  Off-post 
Operable  Unit  {Page  4  of  4) 

The  definitions  for  aquifer  designators  3  and  4  reveal  a  probable  migration  pathway  for  contami¬ 
nants  from  the  alluvial  aquifer  to  the  Denver  aquifer.  The  State  would  therefore  recommend 
closure  of  wells  37323.  37334.  37336.  37371.  37382.  and  37389. 

Response 

Aquifer  designation  categories  for  wells  installed  onpost  and  offpost  of  RMA  have'been  devel¬ 
oped  and  refined  by  PMRMA  over  the  past  several  years.  The  designators  for  the  Offpost  OU 
indicate  that  several  wells,  which  are  partially  screened  in  the  alluvium,  are  representative  of 
groundwater  conditions  in  the  UFS.  The  basis  of  the  CDH  comment  is  not  clear  and  the  evidence 
that  the  wells  in  question  are  "a  probable  migration  pathway  for  contaminants  from  the  alluvial 
aquifer  to  the  Denver  aquifer”  is  not  presented.  The  well  network  has  been  adequately  reviewed 
and  provides  potentiometric  and  water-quality  information  that  accurately  reflect  conditions  in 
the  UFS.  No  revisions  to  the  report  are  necessary. 
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Comment  No.  30  -  Table  2.2  Technical  Justification  for  Monitoring  Wells  Installed  Under 
Remedial  Investigation  Addendum  Program 

In  a  letter  to  CDH  dated  10/25/89.  the  Army  proposed  a  monitoring  program  for  Study  Area  Ih. 
which  included  the  completion  of  wells  Rl-2.  -18.  and  -19.  Although  the  State  initially  opposed 
completion  of  RI-19.  ive  later  agreed  to  the  well  and  requested  that  it  again  be  included  in  the 
program  in  a  letter  to  the  Army  dated  1/26/90.  All  parties  present  at  Technical  Subcommittee 
Meetings  held  in  November  1989  agreed  to  the  proposed  Study  Area  lb  program,  which  included 
completion  of  the  above  three  wells.  However,  Table  2.2  indicates  that  the  three  wells  were  not 
completed  as  part  of  the  program  and  does  not  provide  a  rationale  for  the  exclusion.  Please 
provide  a  rationale  in  the  Final  R1  Addendum.  Because  the  wells  were  proposed  to  provide  data  in 
areas  of  limited  well  control  and  no  chemical  data,  and  because  the  State  requested  that  all  parties 
be  appraised  of  any  changes  to  the  program,  we  may  request  completion  of  the  three  wells  after 
evaluating  the  rationale. 

Response 

The  rationale  for  not  installing  wells  RI-2,  Rl-18,  and  RI-19  has  been  added  to  Table  2.2.  The 
Army  disagrees  with  the  CDH  statement  suggesting  that  these  wells  should  now  be  installed  in  the 
Offpost  OU.  The  current  monitoring  well  network,  which  includes  the  wells  installed  under  the 
RI  Addendum  program,  provides  an  adequate  monitoring  network  for  assessing  the  extent  of  con¬ 
tamination  in  the  UFS  offpost.  Also,  the  original  objectives  for  installing  three  wells  have 
generally  been  met  by  the  other  wells  installed  in  this  area  by  the  Army.  The  CDH  justification 
for  installing  these  wells  (i.e.,  that  they  were  previously  identified  in  earlier  correspondence)  is 
not  sufficient  justification  for  their  installation  at  this  time.  Because  data  from  wells  RI-2,  RI- 
18,  and  RI-19  are  not  necessary  for  completing  the  EA/FS  for  the  Offpost  OU,  these  wells  will 
not  be  installed. 


Comment  No.  31  -  Table  6.1  Arithmetic  Mean  and  Upper  95th  Percentile  Concentrations  for 
Selected  organic  Compounds  in  Off-post  Operable  Unit  Background  Surficial  Soil 

The  State  does  not  concur  with  the  statistical  results  as  presented  in  this  table.  Data  that  appear  to 
be  anomalous  (see  Specific  Comment  *57)  plus  the  use  of  12  additional  sample  locations,  most  of 
which  are  located  in  the  off-post  OU  and  may  not  represent  background  conditions,  were  utilized  as 
the  basis  for  generating  the  values  presented.  This  table  should  be  derived  from  the  four  Brighton 
samples  ( minus  the  anomalous  duplicate)  or  different,  true  background  samples  taken. 
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Response 

The  Army  disagrees  with  the  CDH  comment.  The  statistical  results  for  the  16  total  samples 
depicted  in  Table  6.1  are  reasonable  estimates  of  the  background  levels  in  surficial  soil  for 
conducting  an  EA/FS  for  the  Offpost  OU.  Table  6.1  has  been  revised  slightly  to  reflect  the  actual 
degree  of  precision  reflected  by  the  results. 

Comment  No.  32  -  Tables  FI.  F2.  and  F3.  Biota  Investigative  Analytical  Data 

Use  of  these  tables  would  be  greatly  facilitated  by  inclusion  of  descriptive  terrtts  in  addition  to  the 
sample  identification  numbers,  for  example,  labeling  sample  HAIOIOBM  as  “cow  milk“. 

Response 

The  tables  have  been  revised  according  to  the  comment. 

Comment  No.  33  r  Figure  2.6  Off-post  Operable  Unit  Subsurface  and  Surficial  Soil  Sampling 
Locations.  June  -  July  1990  and  Mav  1991 

Colorado  Department  of  Health  surficial  soil  sampling  locations  should  be  included.  For  example. 
CDH  collected  and  identified  contamination  in  7  surficial  soil  samples  at  the  Irondale  Trailer 
Court.  3  samples  from  the  Davis  residence  (96th  Avenue  and  Highway  2).  and  in  many  other 
localities  off~post  of  RMA.  If  the  Army  is  unwilling  to  accept  CDH  data  because  of  concerns 
pertaining  to  State  QA/QG  sampling  protocol.  CDH  locations  should  be  resampled  by  the  Army  to 
gain  a  better  understanding  of  the  surficial  soils  contamination  existing  off -post  of  RMA. 

Response 

The  Army  disagrees  with  the  CDH  comment.  The  Army  has  included  other  data  for  surficial  soil 
samples  collected  and  analyzed  by  CDH,  where  laboratory  QA/QC  information  was  provided  by 
CDH.  The  Army  will  not  include  any  additional  data  in  this  report.  The  database  for  this  report 
and  the  conclusions  presented  are  adequate  for  conducting  an  EA/FS  for  the  Offpost  OU. 
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Comment  No.  34  -  Fieure  6.2  Distribution  oF  Oreanochlorine  Pesticides  Detected  in  Off-post  soil. 
June  -  July  1990  and  Mav  1991 

Additional  soil  sampling  is  needed  to  adequately  characterize  the  nature  and  extent  of  the 
organochlorine  pesticide  detections  north  and  east  of  RMA.  In  numerous  instances  outlying  sample 
locations  indicate  significant  detections  of  various  organochlorine  pesticides  (e.g..  samples  02()FOI 
HA]207\i’B:  lOOFOl;  HAI204WB:  J60F01:  HA1268WB).  Also,  see  Specific  Comment  #26  for 
locations  east  of  RMA. 

Response 

Contaminant  distribution  in  offpost  surficial  soil,  as  well  as  in  other  media  in  the  Offpost  OU,  has 
been  sufficiently  characterized  to  permit  conducting  an  EA/FS  for  the  Offpost  OU.  See  also  the 
responses  to  CDH  Specific  Comment  Nos.  25  and  26. 


Comment  No.  35  -  Figure  6.2.  Distribution  of  Organochlorine  Pesticides  Detected  in  Off-post 
Soil.  June- July  1990  and  Mav  1991 

Colorado  Department  of  Health  off -post  surficial  soil  sampling  data  should  be  included  to 
augment  Army  data. 

Response 

See  response  to  CDH  General  Comment  No.  3. 


Comment  No.  36  -  Figure  6.4  Distribution  of  Organochlorine  pesticides.  Arsenic  and  Mercury 
Detected  in  96th  Avenue  Residential  Area  Off-post  Subsurface  Soil.  February  1989 

Figure  6.4  should  be  expcmded  to  include  surface  as  well  as  subsurface  data  to  reflect  a  more 
accurate  picture  of  soils  contamination  in  this  area.  Also,  CDH  soil  sampling  data  for  this  area, 
which  includes  a  number  of  organochlorine  pesticides  and  arsenic  detections,  should  be  included. 

Response 

Figure  6.4  presents  only  subsurface  data.  See  also  the  response  to  CDH  General  Comment  No.  3 
regarding  surface  soil.  No  revisions  to  the  report  are  necessary. 
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Comment  No.  37  -  Figure  6.5  Distribution  of  oreanochlorine  pesticides.  Arsenic,  and  Mefcur\ 
detected  in  OtY-POSt  Background  Surficial  Soil  Near  Brighton.  Colorado 

The  contaminant  concentrations  detected  in  duplicate  sample  HAI260\VB  are  anomalous  when 
compared  to  its  mate  or  other  adjacent  sample  locations.  Accordingly,  this  data  cannot  he  used  as 
the  basis  for  statistical  evaluation  or  for  directly  establishing  background  contaminant  values. 
QA/QC  protocol  appears  to  have  been  breached  while  collecting  this  sample. 

Response 

The  Army  disagrees  with  the  CDH  comment.  See  response  to  CDH  Specific  Comment  No.  15. 


Comment  No.  38  -  Appendix  A 
Please  include  the  bore  log  for  well  37431. 

Response 

The  boring  log  and  well  completion  diagram  for  well  37431  was  included  in  the  Draft  Final 
RI  report,  as  Figure  A 16.  The  location  of  this  figure  in  Appendix  A  appears  out  of  sequence,  but 
was  placed  near  the  back  of  the  appendix  because  the  well  is  an  Arapahoe  Formation  well. 
However,  to  avoid  additional  confusion,  the  Army  has  added  a  list  of  figures  to  Appendix  A  that 
provides  a  list  of  borings  and  associated  figure  numbers. 


Comment  No.  39  -  Appendix  B 

Please  include  the  analytical  results  for  Arapahoe  wells  37446,  1 1515T\V096.  and  09610TWPEO. 
Additionally,  monitoring  wells  completed  in  the  Arapahoe  Fm  and  listed  in  Table  B5  (domestic 
wells)  should  instead  be  included  in  Table  BI.  An  aquifer  designation  should  be  included  in  the 
table. 

Response 

Data  for  wells  37431  and  37445  have  not  been  moved  to  Table  Bl.  These  data  will  remain  in 
Table  B5.  Well  37446  was  not  sampled  under  the  RI  Addendum.  This  well  will  be  sampled  in 
upcoming  groundwater  sampling  events.  Samples  were  collected  from  wells  1 1515TW096  and 
096107WPEO  during  RI  Addendum  activities,  but  data  were  rejected  for  the  RMA  database 
because  of  laboratory  certification  problems. 


20000,901.10  -  RC-Ol 
0115022992 


27 


In  the  "Notes"  on  Table  B-3.  it  indicates  that  the  samples  will  be  designated  as  RB.  TB.  or  FB. 
These  do  not  appear  in  the  table  as  they  were  in  the  Final  Rl.  Please  include  these  designators  ti\ 
indicated. 

Response 

Table  B3  of  Appendix  B  has  been  revised  to  designate  which  samples  are  rinse,  trip,  or  field 
blanks. 


Comment  No.  41  -  Appendix  B.  Table  B-3.  Groundwater  OA/OC  Analytical  Data 

Was  HA  1 175  the  only  rinse  blank  collected  during  the  1/25/90-3/2/90  sampling  rounds?  If  other 
rinse  blanks  were  collected  during  this  period,  then  HAl  175  is  the  only  sample  with  elevated  FOC 
concentrations.  These  concentrations  are  not  high  enough  however  to  explain  elevated  VOC  levels. 
Explain  what  relationship  these  elevated  VOC  levels  have  with  the  pump  problem  discussed  on 
page  41. 

Response 

Sample  HAl  175  was  the  only  rinse  blank  collected  during  the  period  between  January  25  and 
March  2,  1990.  However,  the  assessment  of  elevated  VOC  levels  is  not  based  solely  on  data  from 
this  rinse  blank.  Historical  and  recent  data  were  also  evaluated  to  verify  the  VOC  concentrations 
reported  for  the  samples.  Based  on  several  factors,  including  the  presence  of  VOCs  in  the  rinse 
blank,  the  highly  elevated  concentrations  in  samples  and  the  documented  sampling  procedures  that 
identified  which  particular  sampling  group  was  used,  the  elevated  VOC  levels  are  considered  the 
result  of  inadequate  field  decontamination  procedures.  Corrective  actions  have  been  imple¬ 
mented.  No  revisions  to  the  report  are  necessary. 
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UNITED  STATES  DEPARTMENT  OF  THE  INTERIOR  COMMENTS  REGARDING 
THE  OFFPOST  OPERABLE  UNIT  DRAFT  FINAL  REMEDIAL 
INVESTIGATION  ADDENDUM 


GENERAL  COMMENTS 
Comment  No.  I,  paragraphs  2  and  3 

First,  it  is  stated  that  based  on  onpost  and  of f post  surveys  and  existing  knowledge  of  the  feeding 
habits  and  foraging  range  of  the  Barr  Lake  bald  eagles,  it  does  not  appear  that  cuniaminani  levels 
( 0.099  ug/g  mercury.  0.808  ug/g  dieldrin.  and  6.93  ug/g  DDE)  fauna  in  Barr  Lake  bald  eagle 
egg  are  from  Rocky  Mountain  Arsenal  (Arsenal)  sources  (page  106.  paragraph  !  j.  The  Service 
cannot  fully  support  this  statement.  On  November  17.  1989.  the  female  bald  eagle  from  Burr  Lake 
was  trapped  on  the  Arsenal  and  radiotransmittered.  Her  mate  was  perched  nearby.  While  the 
female  was  never  relocated  on  the  Arsenal  by  radiotelemetry  during  the  1989-90  wintering  session, 
her  presence  on  the  Arsenal  cannot  be  ruled  out.  It  should  also  be  noted  that  a  nesting  female  bald 
eagle  is  very  sedentary  compared  to  the  male,  who  may  also  provide  food  for  the  nesting  female 
and  her  chicks.  However,  based  on  available  data,  use  of  the  Arsenal  by  the  Barr  Lake  eagles  does 
appear  to  be  minimal. 

Additionally,  contaminants  (e.g..  dieldrin)  found  in  Barr  Lake  sediments  may  be  from  Arsenal 
sources  ( page  78.  paragraph  4).  Therefore.  Arsenal  contaminant  sources  cannot  be  completely  ruled 
out  based  on  the  limited  information  available.  The  Service  requests  that  this  statement  be  modified 
to  indicate  that  contaminants  found  in  the  bald  eagle  egg  may  or  may  not  be  from  Arsenal  sources 
as  per  the  identified  contaminant  transport  mechanisms. 

Response 

The  text  has  been  revised  to  indicate  that  although  Rocky  Mountain  Arsenal  (RMA)  cannot  be 
completely  ruled  out  as  a  source  of  contaminants  in  the  bald  eagle  egg,  existing  data  regarding  the 
distribution  of  contaminants  and  the  foraging  range  of  the  eagles  at  Barr  Lake  did  not  indicate 
that  the  observed  contaminants  are  the  result  of  migration  from  RMA  sources. 


Comment  No.  2.  paragraph  4 

Second,  it  is  stated  that  contamination  of  off  post  biota  appears  to  come  from  in-situ  environmental 
sources  rather  than  from  migration  of  onpost  wildlife.  Off  post  biota  sampling  was  very  limited 
both  in  species  and  number;  many  species  of  wildlife,  both  mammalian  and  avian,  migrate  on  and 
off  the  Arsenal  and  were  not  sampled,  therefore,  the  above  statement  is  not  justified  based  on  the 
limited  information  available.  The  Service  requests  that  this  statement  be  modified  to  address 
off  post  biota  e,xposure  to  Arsenal  contaminant  sources  either  directly  or  indirectly  through 
secondary  exposures. 
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RgSPQPS.? 

The  U.S.  Fish  and  Wildlife  Service  (USFWS)  comment  addresses  the  last  paragraph  on  page  III. 
The  text  has  been  revised  to  indicate  that  although  onpost  RMA  sources  may  impact  some  animal 
species  found  in  the  Offpost  OU,  contamination  detected  in  offpost  biota  samples  collected  during 
Offpost  Remedial  Investigation  (RI)  Addendum  activities  appears  to  be  the  result  of  in  situ 
environmental  sources  rather  than  from  migration  of  onpost  RMA  wildlife. 
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